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Predictors of lexical accessibility of common and proper nouns in older age: 
 Evidence from the tip-of-the-tongue state 
by 
Amy Vogel-Eyny 
Advisor: Loraine K. Obler, PhD 
One of the notable language difficulties experienced by healthy older adults is word 
retrieval failure, specifically the tip-of-the-tongue state (TOT).  A TOT occurs when one has a 
strong sense of knowing the word, such that the semantic content is accessed, but the entirety of 
the word’s phonology is temporarily inaccessible. Such retrieval difficulty is attributable, at least 
in part, to characteristics of the target word. Psycholinguistic features may uniquely influence the 
semantic and/or phonological stages of word production.  An additional factor known to 
influence TOT-likelihood is noun type: proper nouns elicit TOTs more often than do common 
nouns. The discrepancy between the likelihood of a TOT for the two noun types is hypothesized 
to be due to their differential representation in the mental lexicon.  The difference hinges on the 
connection architecture at the semantic level (between semantic nodes and the lemma node) for 
common and proper nouns – the former characterized by convergent, many-to-one connections 
and the latter by one-to-one connections. The extent to which the representation of common and 
proper nouns accounts for retrieval difficulties as a consequence of psycholinguistic factors 
known to interact with the semantic level and phonological levels is poorly understood.  
Therefore, this dissertation examined the contribution of several psycholinguistic features to the 
likelihood of successful retrieval at the semantic and phonological stages in a set of common and 
proper nouns.   
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 Fifty-two monolingual English-speaking, healthy older adults between the ages of 54 and 
89 participated in a TOT-inducing, computerized word naming task. Participants named targets 
from a selected subset of the total stimulus set of 1,102 words (587 proper nouns and 515 
common nouns). Each target was cued independently from a picture and definition; however, cue 
type was counterbalanced across participants such that no-one saw the same target in both cue 
modalities. Analyses focused on the influence of the psycholinguistic features (namely self-rated 
frequency and familiarity, Zipf frequency, MRC familiarity, word-length in phonemes, 
neighborhood density, and first-syllable frequency) on word-retrieval performance at both stages 
of retrieval using a two-step model of TOTs. 
 The results of the current research offer novel evidence for the independent influence of 
frequency and familiarity on the likelihood of retrieval success at the semantic and phonological 
levels of lexical processing. Specifically, frequency was found to benefit both stages of retrieval 
for proper names and the phonological stage alone for common nouns. This finding suggests a 
frequency-related advantage such that one-to-one connections are favored at the semantic and 
phonological levels.  By contrast, familiarity benefited retrieval at both stages for both noun 
types, indicating that an effect of familiarity is agnostic to connection architecture at each level. 
The present study also offers new evidence for a cue-related retrieval advantage at the semantic 
level for common nouns (but not proper nouns) retrieved from picture cues. There was no effect 
of the other psycholinguistic features tested for either word type or stage of lexical processing.  
This research establishes the independent contribution of psycholinguistic features to TOT 
occurrence in common and proper nouns in relation to the overall architecture of the semantic 
and phonological systems.  











Steven Louis Vogel 
 
 
There is a light that never goes out. 
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Healthy aging is marked by decline in selected language functions while other linguistic and 
cognitive areas remain relatively spared and perhaps even improve due to older adults’ lifetime 
of language use (e.g., Kavé, Knafo, & Gilboa, 2010).  Lexical retrieval is one such linguistic 
domain that declines with age, and it refers to the process by which a word is accessed, typically 
for production. The inability to find an intended word often occurs in the everyday speech of 
older individuals. Indeed, aging research suggests that the ability to recall words that were once 
familiar becomes progressively difficult within the course of healthy aging (Burke & Shafto, 
2008; Evrard, 2002; Goral et al., 2007; Kavé et al., 2010). Further, retrieval difficulty is 
markedly greater for proper nouns than for common nouns (Burke et al., 1991; Fogler & James, 
2007; Ossher, Flegal, & Lustig, 2013).  
Several studies have shown that the naming difficulties that emerge along the natural course 
of aging are due to impairments to the retrieval mechanisms rather than the deterioration of word 
knowledge (i.e., semantic, phonological, orthographic).  More specifically, the repository for 
storing knowledge of words (mental lexicon) increases well into adulthood, while the control 
mechanisms for retrieving words from the storage area gradually decline with age (Kavé et al., 
2010; Newman & German, 2005).  Evidence for this is observed in studies that indicate that the 
semantic system appears to remain relatively intact and even develops with age, which is 
evidenced by vocabulary increases across the lifespan. By contrast, access to phonological 
representations declines with advancing age (Bowles & Poon, 1985; Burke & Shafto, 2004; 
Gollan & Brown, 2006; Goral, Spiro, Albert, Obler, & Connor, 2007; Mortensen et al., 2006; 
Nicholas, Obler, Albert, & Goodglass, 1985; Shafto, Stamatakis, Tam, & Tyler, 2009).   
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The field of language production in aging has been extensively examined for several decades 
and continues to be investigated with the intent of understanding the locus of lexical retrieval 
difficulties and the factors that modulate performance. With this purpose in mind, the present 
investigation is concerned with the lexical system of healthy older adults and the lexical features 
that act on the system to either facilitate or interfere with word retrieval. 
1.1. The Tip-of-the-Tongue Phenomenon 
 
Models of lexical retrieval, for all their differences, appear to agree on the idea that word naming 
occurs in two stages: the accessing of word meaning followed by word form (e.g., Burke & 
Shafto, 2004; Gollan & Brown, 2006).  These models contain networks of interconnected nodes 
representative of the semantic system and the phonological system.  The semantic system holds 
meaning-based content as well as lexical-syntactic information (lemma), and the phonological 
system consists of word sounds and spellings (lexeme) (Burke & Shafto, 2008). During word 
naming, the semantic network is primed as neuronal excitation spreads along many connections 
from semantic representations to the intended lexical node, converging on the target lexical 
representation. This process is articulated in a language-processing, connectionist model known 
as Node Structure Theory (e.g., Burke et al., 1991) wherein linguistic units are represented as 
nodes. The Transmission Deficit Hypothesis (TDH), which builds from Node Structure Theory, 
offers specific predictions about language production in healthy aging that relate directly to the 
reduced transmission of priming between stages of language production (Burke, MacKay, 
Worthley, & Wade, 1991; Mortensen et al., 2006).  More specifically, proponents of the 
hypothesis put forth that the strength of the connections between the various stages of language 
production, for instance between word meaning and word form retrieval, show age-related 
weakening.  Lexical retrieval performance therefore is dependent on the efficiency of priming 
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across these connections.  During word naming, transmission of priming must extend along 
many connections from semantic representations to the intended lexical node-- all of which 
converge on the target lexical representation.  Thus, if, for example a specific concept had a 
weakened connection to the intended lexical node (e.g., “used for calculating” in the example 
given above), other concepts such as “sliding beads” would still be able to transmit priming to 
the target lexical item.  By contrast, the transmission of priming from a specific lexical node to 
the corresponding phonological nodes follows one-to-one connections, which are more 
vulnerable to transmission deficits (Burke et al., 1991; Burke & Shafto, 2004; Burke & Shafto, 
2008; Mortensen et al., 2006).  See Figure 1. Reduced transmission of priming from lexical-to-
phonological nodes is best exemplified by the phenomenon known as the tip-of-the-tongue state. 
The most telling evidence that advancing age is marked by impaired phonological 
retrieval, and not deficient semantic access, has been reported in studies examining tip-of-the-
tongue states (TOTs).  A TOT is indicated by a “feeling-of-knowing” or, in other words, when 
the semantic and grammatical content of a word can be retrieved but only partial phonological 
information can be accessed, such as the number of syllables in the target word or the initial 
phoneme (e.g., cat starts with /k/). If the first stage is successful, but the second fails such that 
the semantic content does not activate the phonological representations sufficiently, then a TOT 
occurs (Foygel & Dell, 2000).  TOTs are distinct from other types of speech errors because they 
are often difficult to recover from, as evidenced by retrieval being delayed such that the speaker 
either cannot proceed until the TOT is resolved or the speaker abandons retrieval of the target 








TDH Account of Common and Proper Noun Representation 
 
Note. Figure reprinted with permission from Abrams and Davis (2016). 
According to the TDH, TOTs are accounted for by semantic-to-phonological connections 
that are susceptible to breakdown with advancing age, which disproportionately affects lexical 
retrieval performance in older adults as compared to younger adults. Research in diary studies 
and laboratory studies utilizing picture naming and naming-to-definition tasks has shown that 
older adults are more likely than younger adults to experience TOTs (Burke et al., 1991; Evrard, 
2002; Gollan & Brown, 2006; Gollan & Silverberg, 2001; Juncos-Rabadán, Facal, Rodríguez, & 
Pereiro, 2010; Salthouse & Mandell, 2013; Shafto, Burke, Stamatakis, Tam, & Tyler, 2007; 
Shafto, James, Abrams, Tyler,  & Cam-CAN, 2017). Indeed, healthy older adults self-report that 
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TOTs are their most frustrating everyday naming failure (Ossher, Flegal, & Lustig, 2013). A 
contributing explanation for why TOTs may be more common for older adults than younger 
adults is that older adults’ rich vocabularies allow for more opportunities for TOTs, and this is 
evidenced in the performance of older adults as they tend to have both more correct retrievals 
and TOTs on tests of lexical retrieval than younger individuals (see Gollan & Brown, 2006 for a 
review). Therefore, the study of TOTs is an important area of investigation because it is an 
ecologically-relevant language-related difficulty experienced by healthy elders. 
1.1.1. Inducing TOTs 
 
The majority of studies have chosen either naming-to-definition or picture naming tasks for 
inducing TOTs; however, few studies to date have compared whether using descriptions or 
pictures to cue target retrieval will have a disproportionate impact on the quantity of semantic 
and/or phonological retrieval failures during noun retrieval. Hanley (2011) has suggested that 
there is no reason to suspect a difference in retrieval output following the two cue types based on 
similar TOT rates for identification of proper nouns from faces (Hanley & Chapman, 2008) and 
definitions (Hanley, 2011).  Nevertheless, it is unclear whether the target stimuli in both tasks 
were the same in both studies (i.e., “book” presented in both picture and definition form) -- a 
necessary methodological consideration when comparing the two modalities, and only proper 
nouns were evaluated, not common nouns.  
In the common noun literature, Brown and Nix (1996) found that, among older adults, 
when the same nouns were presented either as pictures or definitions (the modality of 
presentation counterbalanced across participants) TOT rates for picture-elicited nouns (56.7%) 
and definition-elicited nouns (54.7%) were statistically equivalent.  The study results, however, 
do not unequivocally show that the two cue modalities are equivalent, since the authors do not 
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specify the psycholinguistic properties of noun stimuli utilized (i.e., frequency, familiarity, 
neighborhood density, etc.).  The researchers only point out that the words had to be imageable, 
since the targets were provided both as a definition and as a picture. It is possible that the 
psycholinguistic features of the stimulus set could influence the TOT-inducing capacity of the 
cueing modality.  For example, the authors appeared to have used low frequency, difficult words, 
and, as such, the tasks are performed with similar TOT rates.  Perhaps systematically varying the 
level of psycholinguistic characteristics (i.e., frequency, neighborhood density, familiarity, etc.) 
of the common noun stimuli would have had a different effect on retrieval performance for the 
two cue types.  As well, there were only 50 stimuli, which calls the robustness of the effect into 
question having relatively few targets to base the finding on.    
In a study conducted by Read and Bruce (1982), the authors examined proper noun 
retrieval from picture and definition cues among a group of presumably young adults (the study 
makes no reference to the age of the participants, but note that the population came from several 
universities so we may assume the majority of participants, if not all, are college aged).  Similar 
to Brown and Nix (1996), half of the 204 items were cued from pictures and the other half from 
definitions, and this was counterbalanced such that all items were tested in the two modalities.   
The researchers found that summed TOT rates across participants for both definitions (201 
TOTs) and pictures (199 TOTs) were almost identical.   The protocol, however, was flawed 
because it required at least one TOT every session on each of the definition- and picture-cued 
items, and if one modality did not elicit a TOT, items within that modality would be presented 
until a TOT state was achieved. This uncommon procedure of adding trials within a session until 
a TOT state occurred, may have artificially inflated the TOT rate.  As well, the authors 
calculated TOTs using the raw occurrence summed across participants, whereas Brown and Nix 
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(1996) calculated TOTs for each cue as a percentage of noncorrect retrievals (i.e., TOTs/TOTs + 
Don’t Knows).  From the few studies that have been conducted, differences in methodologies for 
eliciting TOTs and determining TOT incidence make it difficult for strong conclusions to be 
drawn about cueing efficacy and how often TOTs occur.  
Research involving disordered populations, such as people with epilepsy and aphasia, 
have found modality-specific impairments, wherein patients showed poorer performance in 
either naming-to-definition or picture-naming tasks. A 2008 study conducted by Zamarian and 
colleagues examined the retrieval of proper nouns from picture and definition stimuli in a group 
of individuals with left or right temporal lobe epilepsy and found that the groups differed in 
retrieval performance on picture naming (individuals with left temporal lobe epilepsy performing 
more poorly than those with right) but not on naming-to-definition. Turning to individuals with 
aphasia, response latencies were found to be longer in a naming-to-definition task relative to 
picture naming (Goodglass & Stuss, 1979).  Similarly, these findings suggest that presenting 
cueing from different stimulus modalities may involve distinct retrieval processes. Thus, there is 
evidence to suggest that cue modality influences lexical retrieval. Taken together, an evaluation 
of whether TOT occurrence is dependent on the nature of the task is warranted given the 
conflicting findings in the literature. Specifically, the heterogeneous methods utilized in prior 
TOT studies limits what can be known about the effect of picture and definition cues on TOT 
incidence.  
It is of interest to understand whether naming-to-definition as compared to picture 
naming results in differences in semantic and phonological access to proper and common nouns 
in aging. Specifically, researchers employ both task types interchangeably when assessing 
retrieval of nouns and compare results across studies with the assumption that TOT rates are 
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similar among stimulus modalities for both word classes, which may not be the case. The two 
studies that have been conducted on definition and picture cue comparisons for common (Brown 
& Nix, 1996) and proper nouns (Read & Bruce, 1982) have flawed methodologies relating to the 
number of stimuli, the paradigm for eliciting TOTs, and the calculation of TOT incidence.  A 
better understanding of the TOT rates for common and proper nouns given definition and picture 
cueing modalities will assist future researchers in selecting a methodology for eliciting TOTs and 
in determining the extent to which older adults experience retrieval difficulties for common and 
proper nouns.   
1.1.2. Measurement of TOTs 
 
There are a few methods that researchers have employed to compute TOT incidence relative to 
overall retrieval performance. One approach to the measurement of TOT data is to examine 
TOTs from the perspective of unsuccessful retrievals – the proportion of TOTs out of all non-
successful retrievals (e.g., Burke et al., 1991):  
TOTs
(N − GOTs) 
 
In this equation a successful retrieval is termed a GOT, as in the participant retrieved the target 
correctly. The rationale behind this error-centered perspective on TOTs is that a trial that results 
in a successful retrieval could not have produced a TOT (i.e., GOTs obviate the potential for 
TOTs).  However, according to Gollan and Brown (2006), studies utilizing this type of TOT 
calculation tend to show more robust age effects on TOTs because older adults often have a 
higher rate of correct retrievals than younger adults as a result of their larger vocabularies, 
leaving fewer opportunities for a TOT to occur. Additionally, Gollan and Brown (2006) have 
proposed that raw TOTs do not provide a sufficient account of group differences because an 
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increase in raw numbers of TOTs leave the impression that older adults are disadvantaged 
compared to younger adults.  
In order to correct for these limitations in TOT measurement, Gollan and Brown (2006), 
compute TOTs within the framework of current language production models. They observed that 
all such models share two essential features: 1. semantic access occurs first (referred to as Step 
1), and 2. phonological access occurs second (referred to as Step 2). As well, characteristics of 
TOTs in aging, such as access to partial phonological information and the occurrence of 
competing alternatives, provides additional evidence for the locus of the impairment arising 
during phonological retrieval (Burke & Shafto, 2004).  As previously mentioned, TOTs may 
occur despite the availability of partial phonological information.  Gollan and Brown (2006) 
suggest that partial phonological retrieval is actually indicative of better functioning retrieval 
processes compared to no retrieval at all. That is, the authors argue that according to current 
language production models, greater TOTs in older adults may indicate partially successful 
retrieval, since they reflect complete access to semantic representations (referred to as Step One) 
and incomplete retrieval of the word form (referred to as Step Two).  A TOT, from this 
perspective, is the result of better retrieval processes than a completely failed retrieval.  
With this in mind, the authors propose a set of calculations that take into account the 
types of responses an individual can make during word retrieval and how these responses are 
reflected in the two-step model of TOTs.  The authors determined Step One failures by dividing 
all responses that were neither positive TOTs (i.e., TOTs for the target item; which the authors 
call ‘+TOTs’) nor correct retrievals (i.e., successful retrieval of target; noted by the authors as 
GOT) by total number of “N” targets. Both +TOT’s and GOTs indicate successful Step One 
retrieval (which implies access to semantics), hence their exclusion from other production types 
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in the semantic failures analysis. However, as noted by Juncos-Rabadán et al. (2010), this is not a 
valid measure of semantic access failure due to the inclusion of words that were not known to the 
participant in both the numerator and denominator.  As a modification, I propose a calculation 
that additionally excludes words that were never known, which I refer to as Never Knews (NK), 
as retrieval of these targets would not have been possible at either stage of production: 
n − (+TOTs + GOTs + NKs)
n  
Step Two failures are indicated by the division of positive TOTs by the number of positive TOTs 
and GOTs: 
+TOTs
+TOTs + GOTs 
 
Positive TOTs are the only example of a production that includes successful retrieval of 
semantics but failed retrieval of complete phonology.  These calculations consider TOT 
occurrences alongside other possible responses in a naming task, which allows for a complete 
characterization of lexical retrieval performance.  This fine-grained production analysis will 
allow for a complete characterization of retrieval performance by taking into account whether 
speech production is the result of a Step One failure (failed semantic access) or Step Two failure 
(failed phonological access).  See Figure 2. This procedure is outlined in detail in the methods 
section below.  Gollan and Brown (2006) showed that older adults were more likely to 
experience successful Step One retrieval compared to younger adults, suggesting an age-related 
retrieval advantage for semantic access.  However, no such age-related benefit was observed for 




   
11 
Figure 2  
 























Note. Response types are shown relative to success or failure in completing 2 retrieval steps: 
semantic and phonological. Not GOT indicates semantic stage retrieval failure. +TOTs imply 
phonological stage retrieval failure. Correct retrieval (GOT) suggests successful access at both 
stages. 
 
1.1.3. Proper Noun Retrieval 
 
A substantial body of research focuses on proper name retrieval as compared to retrieval of other 
word types, largely due to the disproportionate difficulty older adults experience retrieving 
proper nouns (Burke et al., 1991; Fogler & James, 2007; Ossher, Flegal, & Lustig, 2013).  
Empirical research validates the experience of older adults, suggesting that proper names become 
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more difficult to retrieve over the lifespan and more often result in retrieval deficits relative to 
common nouns, as evidenced by increased TOTs, longer response times, and lower accuracy 
(Burke et al., 1991; Evrard, 2002; James, 2006; Fogler & James, 2007; Juncos-Rabadán et al., 
2010; McWeeny, Young, Hay, & Ellis, 1987; Oberle & James, 2013; Reason & Lucas, 1984; 
Salthouse & Mandell, 2013). Furthermore, younger adults are not exempt from this experience as 
they too show a higher rate of retrieval failure for proper nouns than other word types, though the 
magnitude of the effect may differ compared to older individuals (e.g., Burke et al., 1991; 
Evrard, 2002).  Although the majority of studies have found that older individuals experience 
more TOTs than young adults for proper names, Oberle and James (2013) did not observe this 
effect but did show that younger adults more accurately retrieved proper noun targets than older 
adults.  There is no clear explanation for the discrepancy in results, though methodological 
differences are rampant among studies with respect to both stimulus selection and experimental 
procedures.   
 Research into the variables influencing proper noun retrieval that may contribute to the 
observed word naming difficulty compared to other word types has been conducted.  Prior 
literature has suggested that there are a number of variables that can influence proper name 
retrieval (McWeeny et al., 1987; Fogler & James, 2007).  More specifically, proper names tend 
to be less familiar, of lower frequency, less meaningful, and less imageable.  With respect to 
reduced imageability, proper nouns typically do not offer information on the semantic attributes 
of the referent (e.g., physical features) (Abrams & Davis, 2016; Brédart, 2017;	Cohen, 1990; 
Fogler et al., 2010).  To echo Cohen & Burke (1993), people carry semantic information, 
people’s names do not. As well, proper nouns contain more words (e.g., Catherine Zeta Jones vs. 
silo) and a greater variety of possible phonological sequences (i.e., novel syllables or novel 
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combinations of familiar syllables) than common nouns (Brennen, 1993). As an example of the 
latter, Brennen (1993) suggests that one’s reaction to the word ‘dreaner’ depends on its 
specification as a common or proper noun. Indeed, one would not be surprised at all to hear of a 
surname characterized by unfamiliar phonology (such as ‘dreaner’); however, one would be 
surprised if told that the person’s occupation was a ‘dreaner,’ and one might think they misheard 
the word.  Interestingly, this range of plausible phonology for proper nouns has increased over 
the last century (Ramscar et al. 2014).   
Several researchers have addressed the meaninglessness or nondescriptive nature of most 
proper names, which has been proposed as one reason why proper nouns are so difficult to 
retrieve.  Proper nouns are often considered semantically unique or nondescriptive since they do 
not contain representative information about the identity or mental and physical attributes of the 
referent (Semenza 2011; Waldron, Manzel, & Tranel, 2014). That is, research suggests that the 
difference is that proper nouns refer to individual entities reliant on unique semantic properties, 
and do not rely on a set of attributes to the same extent as common nouns do.  Proper nouns 
appear to refer to unique entities (i.e., attributes are specific to a given person or place) and 
common nouns to categories (Gorno-Tempini & Price, 2001; Ross & Olson, 2011).  Described 
another way, proper nouns have “token reference” (i.e., instantiation/instance), and common 
nouns have “type reference” (i.e., classification/category) (Semenza, 2006; 2011).  Thus, 
according to Semenza (2006), the relationship between a proper noun lexeme and its lemma (its 
reference) is weakened by the lack of an interrelated web of semantic attributes, which may 
account for the disproportionate difficulty in proper noun retrieval. 
A number of studies to date have attempted to control for factors that may contribute to 
the disproportionate difficulty in retrieving proper nouns relative to common nouns (Festini, 
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Hartley, Tauber, & Rhodes, 2013; Hanley, 2011; Fogler & James, 2007; McWeeney et al., 
1987). Brédart (1993) suggested that proper nouns are more difficult to retrieve than common 
nouns because they lack an acceptable alternative label. Hanley (2011) found a difference in 
common noun and proper noun retrieval when the stimulus set was matched for familiarity; 
however, they also observed more incorrect responses for common nouns than proper nouns, 
consistent with the former’s likelihood of eliciting synonyms. To test Brédart’s claim, the author 
designed a second experiment wherein proper and common nouns were matched for familiarity 
as well as “don’t know” responses and number of alternative correct responses. In support of 
Brédart’s view, the researchers found no difference in TOT occurrence in common and proper 
nouns.  Thus, familiarity alone does not appear to account for the difference in retrieval difficulty 
for common and proper nouns. However, the researchers employed two different methodologies 
to elicit TOTs; experiment one involved naming from picture cues and experiment two from 
definition cues. It is unclear whether cue type influences TOT occurrence; therefore, it is 
challenging to interpret the author’s finding, since the two studies are not comparable. Additional 
research is needed in order to find support for the conclusion drawn by Hanley (2011) with 
regard to the role of circumlocution in retrieval of both word types.  
In a study conducted by Fogler and James (2007), participants named famous cartoon 
characters that had a descriptive (e.g., Snow White) or nondescriptive (e.g., Charlie Brown) 
name.  Consistent with prior research, older adults performed less accurately in proper name 
retrieval than younger adults for both descriptive and nondescriptive names.  Among the older 
individuals, participants performed significantly better when retrieving descriptive proper names 
relative to nondescriptive ones, which reduced the difference between younger and older adults 
in retrieval accuracy for descriptive proper names. These findings suggest that although older 
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adults were significantly worse at retrieval for descriptive and nondescriptive words compared to 
younger adults, descriptive names are significantly easier to retrieve than nondescriptive names 
in advancing age. Similarly, McWeeny et al. (1987) and Festini and colleagues (2013) attempted 
to equate proper and common nouns for factors that may lead to disproportionate difficulty in 
retrieval of the former, such as meaningfulness and frequency of use, in a group of young adults.  
Consistent with other studies, McWeeny et al. (1987) found that proper names such as Mr. 
Porter were retrieved less successfully by younger adults than same-word common nouns such 
as porter.  Interestingly, Festini et al. (2013) observed that when proper nouns and common 
nouns are both nonwords, thereby controlling for the number of possible semantic associations, 
they are retrieved at the same rate. 
Given that the semantic system for proper nouns (i.e., person-specific knowledge) is 
well-preserved with advancing age (Pistono et al., 2019), TOT occurrence is unlikely to result 
from an impairment at the semantic level. One hypothesis as to why proper nouns are 
disproportionately more difficult to name than other word types has to do with the architecture of 
lexical representations (Burke et al., 1991), which is consistent with the TDH. To exemplify the 
difference in retrieval of common and proper nouns, consider the semantic representation of the 
occupation noun “baker” and the representation of the family proper name “Baker.”  The 
occupation noun receives summation priming from convergent semantic to lexical nodes (e.g., 
bakes bread, gets up early). Contrastively, the family proper name “Baker” does not receive 
convergent priming; rather semantic connections converge on the proper noun phrase “John 
Baker,” and only a single divergent connection from the proper noun phrase to “Baker” exists, 
leaving it vulnerable to transmission deficit, which increases with age.  See Figure 1. The TDH 
may also be the best account of the meaningfulness effect observed in prior research (Festini et 
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al., 2013; Fogler & James, 2007; McWeeny et al., 1987).  Indeed, descriptive names might be 
easier to produce than nondescriptive ones because they have additional connections between the 
name and semantic nodes, such that descriptive names resemble nonproper name stimuli.  
In sum, both younger and older adults alike experience lexical retrieval difficulties -- 
albeit older adults to a greater extent than their younger counterparts -- for proper nouns 
compared to other word types.  Several factors may influence proper name production such as 
descriptiveness and frequency.  Overall, the inordinate difficulty that people experience with 
proper names is best explained by the TDH within an interactive activation model that suggests 
that the representational architecture of proper names, which is distinct from that of common 
nouns, affects lexical retrieval since one-to-one connections are more susceptible to transmission 
deficit than are many-to-one connections.  
Taken together, the literature suggests that lexical retrieval abilities decline with 
advancing age, and TOT states are the most common evidence of word naming failure – the 
occurrence of which is often linked to reduced access to proper nouns.   
1.2. Lexical Features Influencing TOT Incidence 
 
Research suggests that there is considerable variability in the propensity of lexical targets to 
induce TOTs (Abrams & Davis, 2016; Brown, 2012). To the extent that some lexical items are 
more or less susceptible than other items, one can ask whether a property or set of properties 
associated with such words can be determined in order to further elucidate the nature of lexical 
retrieval processing (Hodgson & Ellis, 1998; Newman & German, 2005). An understanding of 
the feature or set of features that influence TOT occurrence is often the express purpose of TOT 
researchers’ examination of incidence. Improved knowledge of such factors would better inform 
TOT researchers in their selection and manipulation of target TOT words.   
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Models of lexical retrieval distinguish between semantic and phonological 
representations, and if such representations are structurally independent of one another then 
lexical factors can be conceived of in relation to such representations, particularly in terms of 
whether a specific factor is likely to impact one component of processing over another or even 
the connections between the two representations. This method of examining the impact of lexical 
factors on retrieval was proposed by Newman and German (2005); the authors posited that 
certain lexical factors (e.g., word frequency) are linked to either the semantic stage, semantic-to-
form stage, or the phonological stage of lexical processing.  In the upcoming sections, the 
influence of lexical factors on the stages of lexical retrieval will be discussed.   
1.2.1. Semantically-based Features 
 
Several lexical properties such as familiarity and frequency have been implicated in lexical 
retrieval research, and their interaction with one another has also been considered.  In their 2005 
paper, Newman and German suggested that both frequency and familiarity likely influence the 
transmission of information between semantic and form-based representations, since, the authors 
argue, these properties are related to the word’s use. This is in contrast to phonologically-based 
features, such as word length, which are not defined by use.  
1.2.1.1. Frequency 
 
Word frequency refers to how often a word appears in spoken or written language. TOT 
researchers have long-employed difficult (i.e., low frequency) common nouns in order to induce 
TOTs, since the prevailing belief has been, and perhaps continues to be, that TOT occurrence is 
uncommon for high-frequency word retrieval (e.g., Brown & McNeill, 1966; Burke et al., 1991; 
Gollan & Brown, 2006; James & Burke, 2000). Over the years, diary studies of naturally-
occurring TOTs have generally drawn this conclusion (Burke et al., 1991; Ecke 2004). Burke 
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and colleagues (1991) examined naturally-occurring TOTs among younger and older adults and 
found that approximately half of participants’ resolved TOT words were so infrequent as to be 
unlisted in referenced norms (i.e., Francis and Kucera, 1982). Furthermore, the median TOT 
frequency of the resolved common nouns (abstract and object names) that existed in Francis and 
Kucera’s corpus was lower than the median frequency of the open class words in the corpus 
itself (84 occurrences per million), with only 11% of the words Burke and colleagues (1991) 
listed falling above that median. Perhaps most interestingly, however, is the marginal trend 
wherein older adults experienced more of these uncatalogued TOTs than did younger adults. 
These results indicate that the frequency effect in TOT occurrence may be modulated by age, 
with low frequency words causing more TOTs in older than younger adults (Abrams & Davis, 
2016). One explanation as to why older adults demonstrate more TOTs for low frequency items 
may be that they have more opportunities for a TOT to occur given their greater knowledge and 
use of infrequent words.  Indeed, Kavé et al., 2010 examined the relation between lexical 
frequency of noun usage in connected speech and aging and found an unexpected negative 
correlation, suggesting that with advancing age there is a greater quantity of low frequency 
common nouns retrieved relative to younger adults.   Thus, older adults have a larger vocabulary 
than younger adults and have more low-frequency words in their mental lexicon from which to 
retrieve.  
 Of the few studies that have systematically compared TOT rates for low- and high-
frequency common noun targets among younger and older adults, the findings support the 
frequency effect observed in the diary studies mentioned above. In two experiments with 
college-aged young adults, Harley and Bown (1998) found significantly more TOTs for low-
frequency than high-frequency targets retrieved from definition cues, though the percent 
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difference was relatively small (experiment one: 3%; experiment two: 1%). This pattern of 
performance has also been observed among older adults (Vitevitch & Sommers, 2003). More 
surprising, however, is the finding of Astell and Harley (1996) that in their group of older adults 
low frequency words alone accounted for all TOTs, though the stimuli consisted of a mere 24 
words: 12 high frequency and 12 low frequency. Researchers taking a correlational approach to 
the question of frequency have also observed a negative association between word frequency and 
TOTs (Gollan & Silverberg, 2001; Gonzalez, 1996).   
 Few studies to date have examined the effect of frequency on TOT rates during proper 
noun retrieval. Brédart (2017) explains that this might be due to the fact that objective frequency 
counts for proper nouns simply do not exist in American English as they do for common nouns, 
though such measures are found in other languages: French (Bonin, Perret, Meot, Ferrand, & 
Mermillod, 2008) and British English (Smith-Spark, Moore, Valentine, & Sherman, 2006). In 
Bonin and colleagues (2008) study, college-aged students rated how frequently they heard, read, 
or produced the names of French celebrities, and consistent with objective ratings, there was a 
negative correlation between frequency and TOT rate.  
Taken together, low-frequency words are disproportionately more susceptible to TOT 
states than high-frequency targets. The TDH predicts that reduced semantic-to-phonological 
transmission of priming for infrequent words is the root cause.  More specifically, a word’s 
frequency is directly related to its likelihood of sending activation from lemma representations to 
corresponding phonological representations. In this way, the semantic-to-phonological 
connections for infrequently occurring lexical targets are weaker since they are not often utilized. 
According to the two-step method for calculating TOTs, a frequency effect would be evident in 
an increase in Step 2 failures.  
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Although the frequency effect has been observed in research on common and proper 
nouns, to my knowledge, no study has examined the effect of word frequency on retrieval of 
common and proper nouns within the same experimental paradigm.  Proper nouns are generally 
lower in frequency than are common nouns; however, common nouns can be infrequent as well. 
Brédart (2017) point outs that low frequency may be a factor common to proper nouns but not 
necessarily unique to them.   
1.2.1.2. Familiarity  
 
Researchers have argued for the importance of examining other lexical factors, both 
independent from and in addition to frequency, that might modulate and interact with TOT 
occurrence in aging (e.g., Farrell & Abrams, 2011; Gollan & Brown, 2006; Hanley, 2011). Item 
familiarity, or how well known the item is to the speaker, is a psycholinguistic variable that may 
potentially influence lexical retrieval abilities in older age. A number of studies have found an 
effect of familiarity on lexical retrieval performance with age, such that items with greater 
familiarity are better retrieved than those targets with lower familiarity ratings (Burke et al., 
1991; Newman & German, 2005; Schmitter-Edgecombe, 2000).  Diary studies examining 
familiarity of TOT target words have found that TOTs are more likely to occur when the target is 
highly familiar, and this holds true for both common and proper nouns (Burke et al., 1991; 
Cohen & Faulkner, 1986; Ecke, 2004).  It is worth noting that this finding is in contrast to word 
frequency, where high frequency words are less likely than low frequency words to result in a 
TOT. As well, this effect of familiarity is particularly evident among middle-aged and older 
adults as compared to younger adults (Burke et al., 1991).  
Burke and colleagues (1991) were interested in examining proper-name retrieval 
difficulties in order to understand the extent to which familiarity with proper names is impacted 
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with age. The authors examined whether familiarity with a name affects retrieval abilities.  To 
investigate an effect of familiarity, the authors treated recency of acquisition of the proper name 
as a proxy measure for familiarity (i.e., proper names known for a long time tend to be more 
familiar than proper names that are newly learned). This approach is motivated by prior research, 
which suggests that older age is associated with greater difficulty recalling proper names 
(McWeeny et al., 1987). In their diary study, Burke and colleagues (1991) found that proper 
names were more likely than any other word type to result in a TOT, and impaired access to 
proper names increased with age.  Notably, newly-learned, less familiar proper names were not 
accounting for the effect; rather regardless of age, all participants experienced TOTs for proper 
nouns that they rated as being highly familiar and known for at least one year.  In fact, for proper 
names that they experienced a TOT for, the average duration of acquaintance for older adults 
was 17.67 years. This finding implies that highly familiar proper names are more susceptible to 
TOTs than are recently acquired proper nouns that may be less familiar. The authors propose that 
proper names are difficult to retrieve even when known for an extended time. Given that high 
familiarity is a pre-requisite for an opportunity to have a TOT, it would seem that familiarity 
alone does not contribute to the difficulty in retrieving proper nouns.    
In contrast to findings from diary studies, laboratory investigations have found no such 
effect of familiarity on TOT occurrence. Hanley and Chapman (2008) manipulated proper noun 
familiarity (i.e., celebrities) and found no effect on the likelihood of TOT occurrence in their 
group of young adults (age range of 17-19 years). However, the trend was such that more TOTs 
were observed for low- than high-familiarity proper nouns. A possible explanation for why an 
effect of familiarity was observed in diary studies but not in Hanley and Chapman’s (2008) 
laboratory investigation may be that diary studies reflect day-to-day language use, which likely 
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includes the use of vocabulary already well-known to participants. In contrast, laboratory 
investigations include lexical items pre-defined by experimenters that do not account for a 
participant’s level of familiarity in advance of testing. Another possibility is that the researchers 
used too constrained a range of familiarity to allow for differences in TOT likelihood. 
Employing a 1-5 scale where 1 represented “unfamiliar” and 5 “maximum familiarity,” the 
average rating for high familiarity celebrity names was 4.65 (range = 4.4-4.9) and low familiarity 
3.84 (range = 3.4-4.3). I posit that these findings suggest a range, between both high and low 
familiarity, in which TOTs are more or less likely to occur.  
The TDH provides support for a decline in transmission of priming between the semantic 
and phonological levels, such that the connections for words that are highly familiar are less 
likely to be vulnerable to age-related weakening. From a two-stage interpretation of word 
production, familiarity as a psycholinguistic construct affects both the semantic system as well as 
the phonological system. Knowledge of a lexical item will impact semantic access and may have 
negative downstream effects on retrieval of phonological content.  Indeed, Hanley and Chapman 
(2008) observed that both high- and low- familiarity of proper noun targets were associated with 
retrieval failures at both Step 1 and Step 2; however, the probability of a retrieval failure at both 
stages was more pronounced for low-familiarity relative to high familiarity words.  Hanley 
(2011) argued against the TDH in their study as there was no difference in common noun and 
proper noun retrieval when matched for familiarity and likelihood of eliciting alternatives. 
However, their participants were young adults whose semantic-to-phonological connections are 
not subject to age-related weakening. As well, their targets were of relatively high familiarity, 
suggesting that the semantic content for the items may have equally benefitted both proper and 
common nouns such that retrieval deficits were not observed at the phonological level. Given the 
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discrepant findings between diary studies and laboratory investigations, additional research is 
crucially needed to further investigate the role of familiarity among healthy older adults during 
common noun and proper noun retrieval.  
Frequency and familiarity are often treated as equivalent in TOT research; however, they 
likely exert a different effect on common and proper noun retrieval in aging. No study to date has 
manipulated both the frequency and familiarity of common and proper nouns within the same 
experimental paradigm. Although frequency and familiarity are positively correlated with one 
another, there are instances in which a word may be relatively low frequency and highly familiar 
(Newman & German, 2005). Indeed, an additional consideration when examining the influence 
of lexical factors on TOT performance is that although the TDH assumes that proper nouns result 
in TOTs more often than common nouns, it does not exclude the possibility that factors interact 
(e.g., frequency and familiarity) in such a way that might modulate the disproportionate 
difficulty in proper noun retrieval and perhaps even reverse it (Brédart, Brennen, Delchambre, 
McNeill, & Burton, 2005).  
1.2.2. Phonologically-based features 
 
In addition to the existing body of research on the semantically-based features impacting lexical 
retrieval in aging, several studies have also been conducted on the influence of the phonological 
features of words on lexical retrieval processes across the lifespan (Gordon & Kurczek, 2013; 
Hodgson & Ellis, 1998; Mortensen et al., 2006; Newman & German, 2005 ).  The lexical 
properties proposed to affect the phonological system during word naming include word length, 
neighborhood density, and first-syllable frequency, which are the factors that have been 
examined in the literature to a greater or lesser extent.  In the following sections, each lexical 
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factor will be considered in order to gain a deeper understanding of the properties of words that 
affect lexical retrieval. 
1.2.2.1. Neighborhood Density 
 
An oft-studied phonological property that appears to influence lexical retrieval, particularly in 
aging, is neighborhood density. It is defined as the number of lexical items that differ from the 
target production by an added, deleted, or substituted single phoneme (Gordon & Kurczek, 2013; 
Newman & German, 2005; Vitevitch, 2003). For example, ripe has several phonological 
neighbors: pipe, ride, and rope. The TDH predicts, counterintuitively, that words with denser 
neighborhoods (i.e., more phonological neighbors) are less vulnerable to TOT states than are 
those from sparse neighborhoods (i.e., few phonological neighbors). This effect is explained by a 
spreading activation account that allows for feedback activation such that lemmas receive 
activation from the target’s phonological neighborhood (Abrams & Davis, 2016; Vitevitch & 
Sommers, 2003). During retrieval of the word cat, for instance, the semantic concepts activate 
the lemma and transmit priming to its phonological nodes. In turn, the phonological nodes 
transmit feedback activation to lemmas that phonologically overlap with the target (e.g., rat, 
mat), and feedforward activation from those lemmas spreads back to the shared phonological 
nodes. See Figure 3 for a visualization of feedforward and feedback activation during the two-
step process of lexical retrieval.  In this way, the TDH predicts that feedback activation benefits 
words from denser phonological neighbors due to the strengthening of lemma-to-phonology 
connections, thereby reducing TOT likelihood.  
 The few empirical investigations into the role of neighborhood density have supported 
the predictions made by the TDH (Harley & Bown, 1998; Vitevitch & Sommers, 2003). In their 
group of young adults, Harley and Bown (1998) manipulated both frequency and neighborhood 
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density and found that words from sparse neighborhoods induced more TOTs than words from 
dense neighborhoods. The authors additionally observed an interaction that indicated the effect 
of neighborhood density was greatest for low frequency words. As such, the likelihood of TOT 
occurrence is greater for targets with sparse phonological neighbors and low frequency of use. In 
a second experiment, this finding held true when the authors controlled for the potentially 
confounding effect of word length. Specifically, sparse neighborhoods typically contain longer 
words. Taken together these findings have implications for increasing TOT states in that the co-
occurrence of more than one target word dimension has an additive effect on TOT rate (Abrams 
& Davis, 2016).  
Figure 3  
 
Two-Step Account of Word Retrieval 
 
 
Note. Figure reprinted from Dell, Martin, & Schwartz (2007) with permission from Elsevier. 
 In their 2003 study, Vitevitch and Sommers investigated the influence of neighborhood 
density and neighborhood frequency on TOT rates for monosyllabic words. Neighborhood 
frequency is the average frequency of a target word’s phonological neighbors. The researchers 
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replicated the findings of Harley and Bown (1998): younger adults experienced more TOTs for 
low frequency and low neighborhood density targets. As well, there was no effect of 
neighborhood frequency among young adults. By contrast, there was no significant main effects 
of word frequency, neighborhood density or neighborhood frequency among older adults (mean 
age = 70.3); however, an interaction was observed wherein older adults exhibited more TOTs for 
words from low neighborhood frequency but only when the target was also low frequency and 
from a sparse neighborhood. Abrams and Davis (2016) explain the observed age effect for 
neighborhood frequency within a TDH framework, suggesting that age-related weakening of 
semantic-to-phonological connections reduce the feedback activation from low-frequency 
neighborhoods moreso than targets from high-frequency neighborhoods.  
 Despite these findings, additional research on the effect of neighborhood density on the 
TOT rate of older adults is necessary. In Vitevitch and Sommers’ (2003) study the authors 
controlled for word and syllable length by utilizing monosyllabic words, which on average 
induced TOTs 2% and 3% of the time for younger and older adults, respectively.  Given the very 
low TOT rates and the overall lack of word length variability in their stimulus set, further 
research on a broader set of common nouns is necessary to examine the effect of neighborhood 
density on TOT incidence in healthy elders.  
1.2.2.2. Word Length 
 
Although several studies have investigated the role of word length in naming 
performance, it is difficult to draw conclusions from those studies because the researchers did 
not examine whether word length independently influenced lexical retrieval (Mortensen et al., 
2006).  That is, shorter words also tend to be of higher frequency, as put forth by Zipf’s Law, 
which states that there is an inverse relation between the number of occurrences of a word and its 
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length (Zipf, 1935). Indeed, prior studies that have found an effect of word length on lexical 
retrieval abilities may have reflected a sensitivity to a number of other variables as well.  
Hodgson and Ellis (1998) matched for such factors known to correlate with word length, and 
they nevertheless found that there was a significant effect of word length (in phonemes) on 
naming accuracy among older adults, with shorter words having greater accuracy than longer 
words.  This effect was only observed when naming occurred within 5 seconds of stimulus 
presentation. The researchers concluded that the rapid retrieval of targets is impeded by word 
length, and that this may be due to reduced activation from semantic-to-phonological 
representations, in particular for longer words that require greater input from the semantic system 
as they are more phonologically complex than shorter words.   
 Target-word length for proper names was shown to influence TOT rate among young 
adults (Hanley & Chapman, 2008). Specifically, the researchers examined two- and three-word 
celebrity names (e.g., Sean Penn and Billy Bob Thornton) and observed more TOTs for the latter 
than the former regardless of whether the targets were rated high or low familiarity.  Utilizing the 
calculations suggested by Gollan and Brown’s two-step approach to TOTs (2006), the authors 
note that proper names composed of three names were more likely to result in a phonological-
level deficit (at Step Two) than names consisting of only two words.  
 Short and long target-word length has also been measured by way of phoneme counts 
with similar results (Hanley & Vandenberg, 2010). Specifically, there was an effect of phoneme 
length such that long targets (composed of 6 or more phonemes) were more likely to induce 
TOTs than short targets (composed of 4 or fewer phonemes), and this finding interacted with 
frequency such that long target words of low frequency elicited the greatest number of TOTs.  
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 These findings can be explained within the TDH framework as follows: both more words 
and more phonemes are associated with an increase in phonological nodes that need activation, 
thus allowing for more opportunities for reduced transmission to occur and subsequent retrieval 
failures. Research on the effect of word length on TOT rate only included young adults (Hanley 
& Chapman, 2008) or children (Hanley & Vandenberg, 2010). Older adults may be more 
susceptible to transmission deficits due to lemma-to-lexeme weakening than a younger 
demographic.  Thus, there is a need to understand the influence of target length on TOTs in an 
aging population, as it is currently unestablished in the literature.  
1.2.2.3. First-Syllable Frequency 
 
Another dimension of TOTs that has been investigated for its influence on TOT 
incidence is first-syllable frequency, which is how often the initial syllable of a word is used in a 
language. According to Abrams and Davis (2016), high-frequency first syllables such as /di/ (as 
in dean, decoy) have an increased rate of occurrence in words. Contrastively, low-frequency first 
syllables include /ɒm/ (as in omelet and ombudsman), which only occasionally appear at the start 
of English words (Abrams & Davis, 2016). In a study of common noun retrieval, low-frequency 
first syllables alone contributed to TOT occurrence in both old-old (mean age = 80) and young-
old (mean age = 68) adults compared to a group of college-aged young adults (Farrell & Abrams, 
2011). Indeed, age differences in TOT rates disappeared during retrieval of high-frequency first 
syllables. These findings have been replicated and extended by Farrell (2012), such that low-
frequency syllables moderated the age-related increase in TOTs during common noun retrieval. 
Interestingly, no such age-related syllable frequency effect was observed during proper noun 
retrieval, as both high- and low-frequency initial syllables lead to an increase in TOTs among 
older adult participants (mean age = 68).  
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 The TDH can account for the inordinate difficulty with retrieval of common nouns 
consisting of low-frequency initial syllables that older adults experienced. The age-related 
weakening of semantic-to-phonological connections (in this case at the level of the syllable) is 
exacerbated by the infrequent use of low-frequency syllables, thus demonstrating a cumulative 
effect detrimental to TOT rates. With regard to proper nouns, older adults experienced more 
TOTs than younger adults for both low- and high-frequency first syllables, so it would appear 
that syllable frequency, in and of itself, does not influence the likelihood of phonological-level 
retrieval failures. Indeed, in Farrell’s 2012 study, older adults showed reduced TOTs for 
common nouns when provided with phonological primes, thereby supporting a breakdown at the 
phonological level of retrieval. By contrast, older adults did not benefit (i.e., there was no 
reduction in TOT incidence) from phonological primes during proper noun retrieval, which 
suggests that proper noun retrieval difficulties may not occur at the phonological level alone. 
More specifically, these findings speak to the differential effect of psycholinguistic variables on 
common and proper nouns and likely structural differences. That is, as Farrell points out, there 
are numerous points of retrieval failure due to reduced transmission of activation, unique to the 
architecture of proper names 1) between the proper name phrase and the first name; 2) between 
the proper name phrase and the last name; 3) between the first name and its phonological 
components; 4) between the last name and its phonological components. Taken together, proper 
noun retrieval is negatively affected at both Step 1 and Step 2 of lexical retrieval with age, such 
that the beneficial effect of bottom-up activation from high-frequency first syllables observed in 
younger adults does not stave off TOTs for older adults.  
 To summarize, it is evident that lexical factors exert a differential influence on the 
semantic and/or phonological level during word production in healthy aging. These factors may 
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negatively act upon the production system independently or additively, and, in certain instances, 
may even interact in a way that protects successful retrieval.  Adding an additional layer of 
complexity, given the distinction in the overall representation of common and proper nouns, 
these effects may vary by noun type. To date, no study has systematically investigated the 
influence of a variety of semantic- and phonologically-based psycholinguistic variables on the 
retrieval of common and proper nouns in older adults. The present dissertation additionally 
utilizes a methodological approach shown to be sensitive to retrieval difficulties at both stages of 
production (i.e., two-step approach), allowing for a fine-grained analysis of the locus of retrieval 
failures.  
1.3. The Current Research 
 
To review, the TDH, an interactive activation model, suggests that common nouns and proper 
nouns are differentially represented in the mental lexicon. The extent to which the representation 
of the two word types accounts for retrieval difficulties (i.e., TOTs) as a function of lexical 
factors known to interact with the semantic level, semantic-to-phonological level, and 
phonological level is underspecified. The present dissertation will examine the high- and low- 
TOT-inducing capacity of a large set of common and proper nouns that are controlled for on a 
number of semantically- and phonologically-based features, all within a single experimental 
design. An examination of these features should allow for TOT researchers to better understand 
the independent contribution of specific lexical features to TOT occurrence in common and 
proper nouns in older adults. The overall purpose of the present investigation is to determine 
whether retrieval of common nouns and proper nouns is related to difficulties at the semantic 
and/or phonological level of processing. With this purpose in mind, this study has two specific 
aims: 
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• Specific Aim 1: To examine the role of semantically-based psycholinguistic features 
(frequency and familiarity), noun type (common and proper), and cue modality (picture 
and definition) on older adults’ retrieval difficulties at the semantic and phonological 
levels of processing. 
 
• Specific Aim 2: To examine the role of phonologically-based psycholinguistic features 
(phonological neighborhood density, word length, and first-syllable frequency), noun 




1.4.1. Specific Aim 1 
 
• Hypothesis 1: The likelihood of a semantic stage failure or a phonological stage failure 
occurring will increase as the frequency of the word decreases, and this will hold true for 
both common and proper nouns.  
Prior research supports the idea that target word frequency plays a role in retrieval of 
common nouns in both the first and second stage of processing such that low frequency words, 
referred to as “difficult” words, were more likely to result in a failure at both the semantic and 
phonological levels (Gollan and Brown, 2006).  Additionally, there was an effect of word 
frequency on retrieval failures at stage one and stage two for proper nouns (Gianico-Relyea & 
Altarriba, 2012), wherein low frequency words lead to significantly more naming failures at both 
stages compared to high frequency words.  It should be noted that Gianico-Relyea & Altarriba 
(2012) only employed Gollan and Brown’s (2006) set of calculations on the analysis of TOT 
occurrence and not on semantic-level failures. However, their data suggest that low frequency 
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words also led to more “don’t know” responses than high-frequency words, which implies an 
effect of frequency at the semantic level.  
• Hypothesis 2: As familiarity with the target decreases, retrieval failures for common 
nouns and proper nouns are more likely to occur at both the semantic and phonological 
stages.      
An additional psycholinguistic variable previously shown to influence semantic- and 
phonological-level retrieval difficulties is the familiarity of the target. Gollan and Brown (2006) 
suggest that common nouns that are both relatively low frequency and low familiarity, referred 
to as “difficult” targets, are more likely to result in failure at the first and second stage of 
retrieval as compared to “easy” targets (relatively higher frequency and higher familiarity). With 
respect to proper nouns, prior studies indicate that low familiarity words are more likely to lead 
to retrieval difficulties at both stages of retrieval compared to high familiarity targets (Hanley & 
Chapman, 2008). Although these findings partially replicate those of previous studies, what is 
novel is that previous research has not determined the independent contribution of frequency and 
familiarity to the two stages of lexical processing for both noun types 
1.4.2. Specific Aim 2 
 
• Hypothesis 3: There will be no effect of word length on the semantic level for either noun 
type.  However, for both common and proper nouns, the likelihood of a phonological 
stage failure occurring will increase as the length of the word (in phonemes) increases.  
An additional goal of the present investigation is to determine whether retrieval failures 
at the semantic or phonological level are modulated by lexical characteristics known to influence 
the phonological stage of word retrieval, in particular, word length, first-syllable frequency, and 
neighborhood density. With respect to word length, no study has examined the effect of common 
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noun word length on the likelihood of a retrieval failure at the semantic level.  One reason for 
this might be that word length is not believed to affect the semantic system. At the phonological 
level, by contrast, Hanley and Vandenberg (2010) found that word form retrieval failures were 
more likely for long common nouns (≥6 phonemes) than for short common nouns (≤4 
phonemes). A similar pattern was observed in a study of proper noun retrieval such that longer 
words (3-word length) had a greater propensity for retrieval failure at the phonological level than 
shorter words (2-word length). There was no effect of word length at the semantic stage (Hanley 
& Chapman, 2008). The effect of word length at the phonological level of retrieval can be 
described within a TDH framework: as length increases, the corresponding phonological nodes 
that need activation also increase, which creates additional opportunities for reduced 
transmission and failed retrieval.   
• Hypothesis 4: In light of the paucity of literature on the effect of first-syllable frequency 
on semantic stage retrieval performance, that effect will be specific to the phonological 
level and that there will be no influence on retrieval at the semantic level for both noun 
types. With regard to the phonological level, as first-syllable frequency increases, 
common nouns will be less likely to result in a phonological stage failure. Conversely, an 
increase in first-syllable frequency will increase the likelihood of a failure at the 
phonological failure for proper nouns.   
Prior research on healthy older adults examined the effects of first-syllable frequency on 
the phonological retrieval of both common and proper nouns (Farrell, 2012). The results 
indicated that, for common nouns, high frequency first syllable targets were less likely to result 
in failed phonological retrieval than low frequency targets. Interestingly, by contrast, proper 
nouns with high frequency first syllables increased the propensity for a TOT. The influence of 
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first-syllable frequency was previously thought to be relegated to the phonological stage of 
processing.  However, Farrell and Abrams (2014) conducted a picture-word interference task on 
picture naming response times for common nouns and found that first-syllable frequency plays a 
role in lexical selection (i.e., semantic stage). This approach, however, may not be comparable to 
the experimental paradigms discussed thus far as Farrell and Abrams (2014) employed a task 
designed to increase competition through the presentation of a distractor word.  
• Hypothesis 5: There will be no effect of phonological neighborhood density on either 
semantic or phonological retrieval for common nouns 
 Neighborhood density is a lexical characteristic available only for common nouns (no 
corpus calculates this measure for proper nouns).  The few studies that examined the effect of 
this feature on common noun retrieval have focused on its impact on TOT occurrence (Vitevitch 
& Sommers, 2003).  This is likely motivated by the fact that neighborhood density is considered 
a form-related word property (Newman & German, 2005). Failures at the phonological level 
have been found in the retrieval of words from sparse neighborhoods as compared to dense 
neighborhoods in a group of young adults (Harley & Bown, 1998). This effect was not observed 
in a separate study of healthy older adults (Vitevitch & Sommers, 2003). There was no main 
effect of neighborhood density on TOT likelihood; rather, an interaction was observed such that 
phonological level performance was reduced for words from a sparse neighborhood with low 
neighborhood frequency.  One possibility is that words from dense neighborhoods experience 
age-related decrements in the transmission of priming that reduce their beneficial feedback 
activation from the phonological level to the lemma level. This would then lead to a similar 
effect of neighborhood density on TOT propensity regardless of whether the neighborhood is 
sparse or dense.  
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2. Methods and Materials 
 
2.1. Participants 
Participants were recruited from the tri-state area (New York, New Jersey, and Connecticut) 
through a number of methods including online advertisements and fliers placed in the 
community (e.g., senior centers). The total participant pool consisted of 52 older adults (M = 
68.3, SD = 9.2) and consisted of 67% females and 33% males. Older adults were paid $12/hour 
for their time.  See Table 1 for demographic characteristics. All participants were monolingual 
English-speaking individuals with normal or corrected-to-normal hearing and vision. As well, 
they had no history of a learning disorder, cognitive impairment, psychiatric disorder, or 
traumatic brain injury.  Participants were additionally screened for stroke history and other 
neurological impairments that might negatively impact performance. In addition, in order to 
gather more information about participants’ health and education status, all participants 
completed a general health and education background questionnaire. Descriptive statistics of 
participants’ age, years of education, and perceived overall health (on a 5-point scale: 5 is 
“excellent” and 1 is “poor”) are outlined in Table 1. The study was approved by the City 





 M (SD) 
Number of participants 52 
Age (in years) 68 (9.2) 
Education (in years) 16 (2.3) 
Gender (female) 35 
Health Rating (out of 5) 4.1 (0.6) 
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2.2. Materials 
A total of 1,102 words were tested, consisting of 587 proper nouns and 515 common nouns. The 
lexical targets were obtained from prior TOT studies, including 454 common nouns and 95 
proper nouns (Abrams, Trunk, & Margolin, 2007; Astell & Harley, 1996; Beattie & Coughlan, 
1999; Biedermann, Ruh, Nickels, & Coltheart, 2008; Brennen, Baguley, Bright, & Bruce, 1990; 
Brown & Nix, 1996; Burke et al., 1991; Farrell, 2012; Farrell & Abrams, 2014; Faust, 
Dimitrovsky, & Davidi, 1997; Frick-Horbury, & Guttentag, Georgieff, Dominey, Michel, Marie-
Cardine, & Dalery, 1998; Gollan & Brown, 2006; Gollan & Silverberg, 2001; Hanley, 2011; 
Harley & Bown, 1998; Jönsson, Tchekhova, Lönner, & Olsson, 2005; Juncos-Rabadán et al., 
2010; Kohn et al., 1987; May & Clayton, 1973; Meyer & Bock, 1992; Perfect & Hanley, 1992; 
Pine, Bird, & Kirk, 2007; Pyers, Gollan, & Emmorey, 2009; Vigliocco, Vinson, Martin, & 
Garrett, 1999; Yaniv & Meyer, 1997), and from the Boston Naming Test (Kaplan, Goodglass, & 
Weintraub, 1983). As well, additional common (n = 61) and proper nouns (n = 492) were 
compiled by the author in order to add more words to the stimulus set that have the potential to 
induce TOTs. Proper nouns consisted of only famous people; no places (see Appendix A for the 
stimulus set and associated psycholinguistic variables). The additional proper noun targets were 
composed of a variety of occupational categories that ranged from the early 20th century through 
present day: politicians (Herbert Hoover), historical figures (Rosa Parks), artists (Salvador 
Dali), writers (J.D. Salinger), directors (Quentin Tarantino), musicians (Beyonce), actors 
(Shirley Temple), celebrities (Twiggy) and athletes (Shaquille O’Neal). These targets were 
obtained by conducting systematic google searches (“politicians of the 1940s”) and by accessing 
online databases (oscars.org, thefamouspeople.com).   
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Picture cues were color photographs that do not contain semantic clues (e.g., no baseball 
uniform for Babe Ruth; no farm for silo) that might aid retrieval. All photographs were obtained 
through internet searches. For proper nouns, the image was either a “head shot” or a “three-
quarter” view of the individual. Image dimensions were resized to a pixel height of 318 and 
width of 272, which relates to a pixels per inch of 3.778 inches wide by 3.317 inches high. For 
both proper noun and common nouns, definition cues taken from prior studies were adapted as 
needed to reflect colloquial language use. For the additional targets created by the author, 
common noun definitions were selected from several online dictionaries (e.g., Merriam Webster 
Dictionary, Oxford English Dictionary, etc.). Newly-generated proper noun target definitions 
were constructed based on biographical information obtained through internet searches (e.g., the 
films that an actor is most famous for were retrieved from the online movie database IMDb). In 
line with Farrell (2012), all proper noun definitions contained at least three biographical details 
as participants may have been exposed to the target through different frames of reference.   
Consistent with prior TOT research, the definition cue is a trivia-like question designed to elicit a 
single, appropriate target. For common noun targets, the question required participants to retrieve 
the word that best reflects the definition (e.g., What is the name for an ancient Egyptian stone 
figure having a lion’s body and a human or animal head, especially the huge statue near the 
Pyramids at Giza? Target = sphinx). For proper noun targets, participants retrieved the name of a 
famous person from the biographical content presented in the definition (e.g., What is the name 
for the American director and screenwriter whose films are noted for their stylized violence and 
razor-sharp dialogue, and among which we can find Reservoir Dogs, Pulp Fiction, Kill Bill, and 
Django Unchained? Target = Quentin Tarantino).  
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 With respect to the linguistic features of the targets, several psycholinguistic databases 
were utilized to extract relevant content.  Word length in syllables, letters, and phonemes was 
calculated using the English Lexicon Project (ELP) database (Balota et al., 2007). Common noun 
and proper noun targets ranged from 1-5 syllables in length (M = 2.8; M = 2.3, respectively). For 
common nouns, the letter length ranged from 4-15 (M = 7.4) and length in phonemes ranged 
from 3-13 (M = 6.32). The letter length of proper nouns spanned 4-20 (M = 11.6) and the number 
of phonemes ranged from 4-18 (M = 9.9). Three corpora-derived psycholinguistic properties 
pertained only to common nouns: frequency, familiarity, and phonotactic probability, as such 
measures are unavailable in English lexicon databases for proper nouns. Phonological 
neighborhood density (the quantity of words that differ from a target by an added, deleted, or 
substituted phoneme) was collected from the ELP database (Balota et al., 2007). Value ranged 
from 1 to 59 (M = 11.47). Phonological neighborhood density values were available for 296 
(57%) of the common nouns. The linguistic property of familiarity (how well known a word is) 
was derived from the MRC Psycholinguistic Database (Coltheart, 1981), and values spanned 
from 168 to 613 (M  = 458.37). This measure will be referred to as ‘MRC familiarity” in order to 
distinguish it from self-rated familiarity values. MRC familiarity values were available for 258 
(50%) of the common nouns targets. Finally, Zipf frequency was constructed from the 
SUBTLEX-US corpus (Van Heuven et al., 2014). This measure of frequency is standardized and 
ranges from 1-7. Low frequency words fall between 1 and 3 on the scale and high frequency 
words from 4 to 7. The average Zipf value was 3.29, ranging from 1.59 to 6.48. This measure is 
henceforth referred to as ‘Zipf frequency.’ The Zipf frequency value was available for 510 (99%) 
of the common noun targets.  
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 First-syllable frequency for all targets was calculated using the CELEX-2 database 
(Baayen, Piepenbrock, & Gulikers, 1995), which is the only normative psycholinguistic database 
in English that allows for measures of syllable frequency (Farrell & Abrams, 2011; Farrell, 
2012). The database predominately reflects common noun usage; however, there are instances of 
proper nouns in the corpus.  For both common and proper nouns, first-syllable frequency was 
calculated by summing the frequency of the first syllable of the first word. As an example, the 
onset syllable in Albert Einstein is [æl], which has a combined frequency per million of 87. 
Taking an example from a common noun in the stimulus set, the first syllable [ræ] in radish 
occurs in words that have a summed frequency of 379 instances per million. Given that the word 
frequencies are based on CELEX-2’s corpus of 17.9 million words, the summed frequency was 
then divided by 17.9 to normalize the measure to reflect frequency per million (Macizo & Van 
Petten, 2007). CELEX-2’s syllable bounds were utilized to extract the onset syllable of each 
word in the stimulus set, and an overall count was performed on instances of a given syllable out 
of all nominal lemma forms in the corpus (common and proper nouns).  
Given the large stimulus set (1,102 items), the stimuli were randomly assigned to sub-
lists in order to create a manageable set of targets for retrieval and subsequent rating. The total 
number of lexical items was divided into five lists. List one was composed of 220 targets (117 
proper nouns and 103 common nouns); list two of 221 targets (118 proper nouns and 103 
common nouns); list three of 224 targets (120 proper nouns and 104 common nouns); list four of 
217 targets (114 proper nouns and 103 common nouns); list five of 220 targets (118 proper 
nouns and 102 common nouns). Each of the five lists was further subdivided into seven1 
additional sub-lists, and lexical targets were randomly assigned within those lists. In addition, all 
 
1 The division of each of the five lists into seven sublists was done to create a manageable testing set for participants 
and to accommodate the processing limitations of Google Forms.  
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lexical targets were cued from both a picture and definition; however, no participant saw both the 
picture cue and the definition cue of the same lexical target. For lists one through five, half of the 
lexical targets were presented as definitions and half as pictures. These lists and their sub-lists 
are referred to as stimulus set A. Cue type was counterbalanced such that another set of lists, 
referred to as Stimulus Set B, was created with lexical targets being presented in the opposite 
cueing modality from Stimulus Set A. For example, if Barbara Streisand was presented as a 
picture cue in one of the lists in Stimulus Set A, it was presented as a definition cue in one of the 
lists in Stimulus Set B. It should be noted that lexical targets were randomly assigned to Stimulus 
Set B and thus did not follow the same order of presentation, within a list, as Stimulus Set A. See 
Appendix B for a review of the total number of common nouns and proper nouns assigned to 
each sub-list in Stimulus Sets A and B. On average, participants attempted retrieval of 90 words 
(three of the sublists just described), consisting of approximately 45 proper nouns and 45 




The experiment contained two parts: 1) a naming task in which participants were asked to 
retrieve the target items from either a picture or definition cue, and; 2) a rating component in 
which participants made lexical judgments about the target on three scales – how frequently they 
have used the word in their lifetime, how familiar they are with the word, as well as the clarity of 
the picture or definition cue. A member of the research team, either the author or a trained 
research assistant, was present throughout the experiment. Before the study commenced, 
participants were verbally provided with a definition of key terms in colloquial language (i.e., the 
meaning of TOT, frequency, and familiarity), instructions as to the workflow of the overall 
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experiment, and the experimenter’s expectations for each aspect of the task (see Appendix C). 
The experimenter offered guidance and assistance in the first few trials as the participant became 
familiar with the protocol. This assistance was limited to the how-to’s of the task. 
The lexical retrieval task was administered through Google Forms. Participants were 
instructed to provide a typed response as quickly as possible in order to minimize long testing 
sessions and to reduce instances in which a TOT may be experienced but participants wait to 
resolve it before responding. The ability to return to a previous answer was disabled in the 
survey. At the beginning of each trial, participants were presented with a definition or picture cue 
corresponding to a common noun or proper noun target. A short-answer space was provided for 
participants to enter a response.  If the target word was known, the participant typed in the first 
and last name (for proper nouns) or the target word (for common nouns). Misspellings did not 
impact scoring so as long as the typed entry was unambiguous. In cases where the participant 
could not come up with the word, then “don’t know” or “DK” was entered.  If the cue elicited a 
TOT state, then the participant typed “tip of the tongue” or “TOT.” Following one of these three 
response types (retrieval attempt, DK, or TOT), the next screen provided the correct answer, and 
participants were asked through a dichotomous (yes/no) question if they indeed experienced a 
TOT for the target word2. This step differentiated between positive TOTs (i.e., TOTs for the 
target item) and negative TOTs (i.e., off-target TOTs). For the purpose of this study, only 
positive TOTs will be included in analyses.  
Rating scales followed the naming task in order to capture participants’ judgments of 
how frequently they have used the target word over their lifetime and how familiar they are with 
 
2 The version of Google Forms used at the time of testing did not allow for conditional responses. Therefore, all 
participants were required to answer whether a TOT was experienced regardless of the response type originally 
indicated (i.e., retrieval attempt, DK, or TOT). 
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it. See Figures 4 through 7. In order to discourage participants from over-responding on the 
rating scales that they have never used a word and are unfamiliar with it, participants were told 
that the words and names were taken from a variety of prior studies as well as generated by the 
present author in order to understand whether the words are representative of the present 
generation of older adults’ vocabulary. The participants were then of the understanding that they 
were helping to develop a stimulus set reflective of older adults’ rich language knowledge, rather 
than being critically evaluated for what they did or did not know. Participants rated the frequency 
of a target word on a 5-point scale, with 1 representing “never” and 5 “very frequent.” 
Familiarity was evaluated on the same 5-point scale with 1indicating “completely unfamiliar” 
and 5 “very familiar.” Participants were provided with a printout of the 5-point Likert scale with 
explanations for each point on the scale, and this was created for both common noun frequency 
and familiarity ratings as well as and proper noun frequency and familiarity ratings. These scales 
were modified from the familiarity scale of another TOT study (Farrell, 2012). The target word 
and the cue (picture or definition) were provided at the top of the screen for reference. Once a 
selection for each scale was made, participants could advance to the next trial by clicking “next.”  
Figure 4 
 
Frequency Rating Scale for Common Nouns 
1 2 3 4 5 





I have never 
used this word 
when speaking 
or writing at any 
point in my life. 
I have used this 
word a handful 
of times in 
speaking or 
writing in my 
lifetime. 
I use this word 
once in a while 
in speaking or 
writing but not 
day-to-day. 
I occasionally 




I often use this 
word in my day-
to-day life either 
in speaking or 
writing.   
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Figure 5  
 
Frequency Rating Scale for Proper Nouns 
 
1 2 3 4 5 





I have never 
referred to this 
person when 
speaking or 
writing at any 
point in my life. 
I have referred 
to this person a 
handful of times 
in speaking or 
writing in my 
lifetime. 
I refer to this 
person once in a 
while in 
speaking or 
writing, but not 
day-to-day. 
I occasionally 





I often refer to 
this person in 
my day-to-day 
life either in 
speaking or 
writing.   
 
Figure 6  
 
Familiarity Rating Scale for Common Nouns 
 








Familiar Very Familiar 
I have not heard 
this word and 
could not define 
it or describe 
anything about it 
I have heard the 
word but could 
not define it or 
use it in a 
sentence 
I have heard the 
word and 
produced it 
before. I could 
not give a 
definition or use 
it in a sentence, 
but I may be 




I hear and use 
the word 
occasionally. I 
could use the 
word correctly in 
a sentence and 
could easily 
define it 
I hear and use 
the word 
regularly and 
could provide a 
clear definition 
of the word 
 









Familiarity Rating Scale for Proper Nouns 
 








Familiar Very Familiar 
I have never 
heard of this 
person and could 
not tell you a 
single fact about 
him or her 
I think I have 
heard this name 
before, but I am 
fairly sure that I 
have never 
talked about this 
person. I could 
not tell you 
anything about 
him/her with any 
confidence 
I have heard or 
talked about this 
person before, 
but it would be 
difficult to tell 
you more than a 
single fact about 
him or her 
I hear and talk 
about this person 
occasionally. I 
could probably 
tell you a couple 
of facts about 
him or her 
I talk about this 
person often and 
could tell you 
many facts about 
him or her 
 
Note. Figure adapted from Farrell (2012). 
2.4. Statistical Analysis 
 
In order to understand the influence of semantically-based psycholinguistic features (i.e., 
frequency and familiarity) and phonologically-based psycholinguistic features (i.e., phonological  
neighborhood density, letter length, and first-syllable frequency) on the retrieval of common and 
proper nouns, two error types were examined: semantic stage failure (step 1) and phonological 
stage failure (step 2). As outlined earlier, both error types are implicated in specific lexical 
retrieval stages according to two-stage models of retrieval (Gollan & Brown, 2006; Juncos-
Rabadán et al., 2010; Kittredge et al., 2008). Analyses were conducted on a trial level; every 
word in the stimulus set had approximately four trials (i.e., four participants saw a given target in 
their respective testing sets), and thus each presentation of a word was considered a trial. 
Participant-level analyses could not be conducted as the majority of participants received 
different overall testing sets.   
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The calculations proposed by Gollan & Brown (2006) were adapted in order to align with 
trial-level analysis. More specifically, proportions could not be utilized because the calculation 
takes into account the quantity of the various response types an individual can make across all 
trials.  
According to Gollan & Brown (2006), semantic stage success is reflected in both GOT 
and +TOT responses and phonological stage success in GOTs alone. Therefore, in the present 
study, semantic stage failure (Step One) was indicated by the presence of a Not GOT response 
and semantic stage success by a GOT or +TOT. A Not GOT response refers to a situation in 
which a word is known but not retrieved (i.e., failed semantic access). Phonological stage failure 
was determined by whether a TOT occurred on the trial. Importantly, if a trial was coded as a 
semantic stage failure then success or failure at the phonological level could not occur since a 
Not GOT precludes phonological access and the trial was not included in analyses of 
phonological stage failures. Additionally, any trial that resulted in an NK response was not 
included in the semantic and phonological stage failure analyses because a word that is not 
known could not have had an opportunity for success at either stage of retrieval. See Figure 8.  
 A series of binary logistic regression analyses were employed to examine the effect of the 
semantically- and phonologically-based psycholinguistic predictors on retrieval failures at the 
semantic and phonological level for common nouns and proper nouns, while accounting for 
known noun type effects and possible cue modality effects. Binary logistic regressions are 
employed when the dependent variable is categorical (dichotomous), and the statistic allows for a 
mix of categorical and continuous predictor variables, which need not be normally distributed 
(e.g., Peng et al., 2002; Redmond et al., 2011). Assumption testing for the binary logistic 
regression was conducted in order to improve the accuracy of the models (i.e., independence of 
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observations, linearity, multicollinearity, and sample size).   The first assumption relates to the 
independence of the observations – the dependent variable as well as the nominal independent 
variables must be mutually exclusive. In the present study, this assumption is met since, for any 
given trial, the dependent variable (e.g., semantic stage retrieval) is coded as either a ‘failure’ or 
a ‘success,’ never both.  This also holds true for the nominal independent variables (e.g., cue 
modality in a single trial can only refer to a picture or a definition).  In addition, trials reflect 
each presentation of a word across all participants, which means that data from each participant 
appears multiple times in the total trials analyzed (consistent with the number of words in a given 
participant’s data set). Importantly, each trial is unique—the response to one target did not play a 
role (positive or negative) in subsequent word presentations; however, measurements from the 
same participant cannot be assumed to be uncorrelated, which may reduce the statistical 
independence.  
Regarding the linearity assumption, a Box-Tidwell test was conducted on the continuous 
predictors in each model (word length in phonemes, first-syllable frequency, Zipf frequency, 
MRC familiarity, and phonological neighborhood density) (Hosmer & Lemeshow, 1989). Within 
the models, significant interaction terms are noted as having violated the linearity of the logit 
assumption. Multicollinearity was assessed among the independent variables via correlation 
matrix (see Table 2). Given the mild-to-moderate associations among variables, Variance 
Inflation Factors (VIFs) were calculated using a partial linear model for all eight independent 
variables (cue modality, subjective frequency, subjective familiarity, length-in-phonemes, first-
syllable frequency, Zipf frequency, MRC familiarity, and phonological neighborhood density), 
none of which were over 5 (a standard conservative threshold for multicollinearity; Menard, 
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2001). These diagnostic measures indicate that multicollinearity is not a problem for the dataset.  
See Tables 2 and 3. 
Figure 8 
 
Determination of Success or Failure at Two Stages of Lexical Processing 
 
Note. ‘Never Knew’ items were excluded from analysis. ‘Not GOT’ indicates semantic stage 
retrieval failure, so phonological retrieval stage analysis was not conducted for that trial. For trials 
resulting in semantic retrieval success (‘GOT’ or ‘+TOT’), then the phonological retrieval stage 
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Table 2  
 















Sub. fam. Pearson Correlation .546**      
Sig. (2-tailed) .000      




Pearson Correlation -.168** -.166**     
Sig. (2-tailed) .000 .000     
N 4375 4370     
MRC  
Fam.  
Pearson Correlation .431** .349** -.205**    
Sig. (2-tailed) .000 .000 .000    




Pearson Correlation .367** .342** -.341** .710**   
Sig. (2-tailed) .000 .000 .000 .000   
N 2028 2024 2036 1028   
Phono. ND Pearson Correlation .043 .089** -.636** .150** .224**  
Sig. (2-tailed) .139 .002 .000 .000 .000  
N 1178 1177 1182 737 1182  
First-syl. 
freq. 
Pearson Correlation .020 -.017 .076** .012 -.114** -.218** 
Sig. (2-tailed) .186 .266 .000 .708 .000 .000 
N 4245 4240 4272 1028 2028 1182 
 
Note. Sub. freq. = subjective frequency; Sub. Fam. = subjective familiarity, Length- in-phon. = 
length-in-phonemes; MRC Fam. = MRC familiarity; Zipf Freq. = Zipf frequency; Phono. ND = 
phonological neighborhood density; First-syl. freq. = first-syllable frequency 
** Correlation is significant at the 0.01 level (2-tailed)
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Table 3  
 





1 Modality .999 1.001 
Sub. frequency .788 1.269 
Sub. familiarity .838 1.194 
Length-in-phonemes .551 1.814 
First-syllable frequency .910 1.098 
MRC Familiarity .512 1.952 
Zipf Frequency .539 1.856 
Phonological ND .560 1.787 
 
Note. Sub. frequency = subjective frequency; Sub. 
familiarity = subjective familiarity, Length in phon. = 
length in phonemes; Phonological ND = phonological 
neighborhood density 
Power analyses were conducted using the Power Analysis of Univariate Linear 
Regression to determine the minimum required sample size. The analysis employed a two-tailed 
test, taking into account the eight independent variables (i.e., the most predictors entered into a 
single model), using a small effect size of .1 and α = .05. The results indicate that a total sample 
of 1,495 cases are minimally required to achieve a power of .80 for logistic regression analyses 
(see Table 4). The overall sample size is not a problem since the present study comprises 4,375 
trials. Models that fall short of the minimum sample are noted and interpreted with caution. 
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Table 4  
 





Predictors Test Assumptions 
Total Test Power Partialc Sig. 
Type III F-testa 1495 .800 8 8 .8 .1 .05 
 
a. Intercept term is included, b. Predictors are assumed to be fixed, c. Multiple partial correlation 
coefficient. 
 
A total of six binomial logistic regressions were conducted. The first pair of regressions 
examined the contributions of noun type (common noun vs. proper noun), cue modality (picture 
vs. definition cue), subjective frequency (SR frequency), subjective familiarity (SR familiarity), 
length-in-phonemes, and first-syllable frequency to semantic stage access (regression one) and 
phonological stage access (regression two).  For both regressions, outcome measures were coded 
such that ‘0’ meant that the stage was accessed successfully and ‘1’ indicated that access to the 
stage failed. These regressions included both common and proper nouns in order to examine 
overall effects of the semantic and phonological variables in the stimulus set as well as to look at 
the effect of noun type.  The second set of regressions were run on common nouns only and 
evaluated the effect of all the explanatory variables from the first set of regressions as well as 
variables for which data exist only for common nouns, Zipf frequency, MRC familiarity, and 
phonological neighborhood density, on semantic and phonological access. Finally, the third set 
of regressions were conducted on proper name stimuli with the same set of predictors and 
outcome variables as the first set of regressions. The models for proper nouns alone were 
designed to examine the effects of the psycholinguistic properties on retrieval performance at the 
semantic and phonological stages for proper nouns, specifically.  
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Descriptive statistics were calculated for all variables included in the analyses. There 
were 4,404 total trials, of which 29 contained missing information, due to either user error or to 
survey platform error (i.e., Google Forms). Therefore, 4,375 total trials were included for 
analysis. Trials for which the target was never known (13.9% of trials, 612 out of 4,375 trials) 
were excluded from all analyses.  As well, trials for which a semantic stage failure occurred were 
removed from phonological stage analyses (17.4% of trials, 759 out of 4,375 trials). Significance 
for all analyses was set at p < .05. See Table 5 for the distribution of response types across trials. 
 Analyses of the relationship between demographic factors of age, education, and gender 
on lexical retrieval performance (semantic and phonological stage errors) were conducted. This 
set of analyses was run at the participant level, rather than the trial level.  Specifically, the 
percentage of semantic stage and phonological stage errors are calculated for each participant 
using the calculations specified by Gollan and Brown (2006).  The association between age, 
education, and percentage of semantic stage and phonological stage retrieval errors are analyzed 
using Pearson correlations. An effect of gender was examined through an independent samples t-
test.  
All data were analyzed in IBM SPSS Statistics Version 25 (IBM Corp., 2017). 
Table 5 
 
Response types across trials 
Response Type N % (of 4,375 trials) 
NK 612 13.9% 
GOT  2188 50% 
Not GOT (semantic stage failure) 759 17.4% 
TOT (phonological stage failure) 816 18.7% 
 
Note. NK = never knew, GOT = correct retrieval, Not GOT = word is known but not retrieved, 
TOT = tip-of-the-tongue 




3.1. Semantic stage lexical retrieval 
 
In sections 3.1.1-3.1.3, Tables 6-9 present the regression results for models examining the effect 
of predictors of semantic stage failure given common and proper nouns, common and proper 
nouns (with noun type*cue modality interaction term added), common nouns alone, and proper 
nouns alone, respectively. In section 3.2.3, Tables 14-16 summarize the overall results for 
models from the full dataset, common nouns alone, and proper nouns alone, respectively.  
3.1.1. Full dataset (common and proper nouns) 
 
A binary logistic regression with cue modality (picture vs. definition), noun type (common vs. 
proper), subjective frequency, subjective familiarity, length-in-phonemes, and first-syllable 
frequency predictors of semantic stage failure yielded an overall significant result, χ2 (8, N = 
3,652) = 285.39, p < .001, Nagelkerke’s R2 = .119.  The results are summarized in Table 6. All 
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3.1.1.1. Noun type and cue modality 
 
The binomial logistic regression revealed that neither cue modality (B = .041, SE =.086, Wald = 
.220, p = .639) nor noun type (B = -.058, SE =.086, Wald = .128, p = .648) were significant 
predictors of semantic stage failure when accounting for the effect of the other predictors. To 
examine the influence of the interaction of noun type and cue modality as a predictor of semantic 
stage failure likelihood, the same binomial logistic regression was run with the addition of the 
interaction term. Noun type*cue modality was not a significant predictor of semantic stage 
failure (B = -.333, SE =.192, Wald = 3.009, p = .083). The results are summarized in Table 7.  
 
Table 6  
 
Regression results for cue modality, noun type, subjective frequency, subjective 
familiarity, length-in-phonemes, and  first-syllable frequency as predictors of semantic 
stage failure 
 
 B SE Wald df Sig. OR 
95% CI for OR 
Lower Upper 
 Cue modalitya .041 .086 .220 1 .639 1.041 .879 1.234 
Noun typeb -.058 .128 .208 1 .648 .943 .734 1.212 
Sub. frequency -.334 .041 65.194 1 <.001 .716 .661 .777 
Sub. familiarity -.492 .048 103.080 1 <.001 .611 .556 .672 
Length in phon. -.333 .192 3.009 1 .083 .717 .492 1.044 
First-Syl. Freq.  -.008 .013 .372 1 .542 .992 .967 1.018 
Constant 2.452 .563 18.977 1 .000 11.608   
 
Note. CI = confidence interval, OR = odds ratio; Sub. frequency = subjective frequency; 
Sub. familiarity = subjective familiarity; Length in phon. = length in phonemes; First-syl. 
freq. = first-syllable frequency 
aDefinition = 0,  bProper noun = 0 
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3.1.1.2. Semantically-related psycholinguistic variables 
 
The binomial logistic regression showed a significant decrease in the log odds of having a 
semantic stage failure per unit increase in subjective frequency (B = -.334, SE =.041, Wald = 
65.194, p < .001). This suggests that a semantic stage failure is 28% less likely to occur when 
frequency increases than when it decreases3. Similarly, subjective familiarity was found to 
significantly decrease the log odds of experiencing a retrieval failure at the semantic stage (B = -
 
3 When the odds ratio is less than 1, the % likelihood of the outcome (XX%) is calculated using 
the following formula: (XX% = 1 - odds ratio). An odds ratio less than one corresponds to a % 
decrease in the odds of an outcome. 
Table 7  
 
Regression results for cue modality, noun type, noun type*cue modality, subjective 
frequency, subjective familiarity, length-in-phonemes, and first-syllable frequency as 
predictors of semantic stage failure 
 
 B SE Wald df Sig. OR 95% CI for OR 
Lower Upper 
 Cue modalitya .919 .957 .992 1 .337 2.506 .384 16.347 
Noun typeb 1.615 1.821 .787 1 .375 5.027 .142 178.219 
SR frequency -.335 .041 65.533 1 <.001 .715 .660 .776 
SR familiarity -.492 .048 102.952 1 <.001 .612 .556 .672 
Noun type*cue 
modality 
.159 .173 .849  .357 1.173 .836 1.646 
Length in phon. -.331 .192 2.986 1 .084 .718 .493 1.045 
First-syl. Freq.  -.008 .013 .366 1 .545 .992 .967 1.018 
Constant -8.030 11.390 .497 1 .481 .000   
 
Note.  χ2 (9, N = 3,652) = 286.243, p < .001, Nagelkerke’s R2 = .119, CI = confidence 
interval, OR = odds ratio; Sub. frequency = subjective frequency; Sub. familiarity = 
subjective familiarity, Length in phon. = length in phonemes; First-syl. freq. = first-
syllable frequency.   aDefinition = 0,  bProper noun = 0 
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.492, SE =.048, Wald = 103.080, p < .001). This finding indicates that a semantic stage failure is 
39% less likely to occur when familiarity is high. Taken together, greater frequency and 
familiarity ratings have an increased likelihood of successful semantic access.  
3.1.1.3. Phonologically-related psycholinguistic variables 
 
The binomial logistic regression revealed that neither word-length-in-phonemes (B = -.333, SE 
=.192, Wald = 3.009, p = .083) nor first-syllable frequency (B = -.008, SE =.013, Wald = .372, p 
= .542) were significant predictors of semantic stage failure when accounting for the effect of the 
other predictors.  
Table 14 summarizes the overall results for models of semantic stage failure from the full 
dataset. 
3.1.2. Analysis of Common Nouns 
 
All models in this section include only common noun trials. The results of the models presented 
in this section should be interpreted with caution, as the minimum sample size for detecting a 
small effect was not met (see Button et al., 2013). A binary logistic regression with semantic 
stage failure regressed onto cue modality (picture vs. definition), subjective frequency, subjective 
familiarity, length-in-phonemes, and first-syllable frequency as well as three predictors that are 
relevant to the common noun data set alone (MRC familiarity, Zipf frequency, and phonological 
neighborhood density) yielded an overall significant result of the model, χ2 (13, N = 712) = 
46.031, p < .001, Nagelkerke’s R2 = .104.  The results are summarized in Table 8.  
3.1.2.1. Cue modality 
 
The binomial logistic regression revealed that cue modality (B = .047, SE =.206, Wald = .051, p 
= .822) was not a significant predictor of semantic stage failure when accounting for the effect of 
the other predictors.  
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Table 8  
 
Regression results for cue modality, subjective frequency, subjective familiarity, length-in-
phonemes, first-syllable frequency, MRC familiarity, Zipf frequency, and phonological 
neighborhood density as predictors of common noun semantic stage failure 
 
 B SE Wald df Sig. OR 
95% CI for OR 
Lower Upper 
 Cue modalitya .047 .206 .051 1 .822 1.048 .699 1.570 
Sub. frequency -.117 .096 1.469 1 .226 .890 .737 1.075 
Sub. familiarity -.573 .140 16.704 1 <.001 .564 .428 .742 
Length in phon. -1.211 1.229 .972 1 .324 .298 .027 3.308 
First-syl. freq. -.095 .068 1.939 1 .164 .910 .796 1.039 
MRC familiarity .036 .101 .128 1 .721 1.037 .851 1.263 
Zipf frequency -.966 3.052 .100 1 .752 .381 .001 150.723 
Phonological ND .060 .081 .544 1 .461 1.062 .905 1.245 
Constant 3.056 6.240 .240 1 .624 21.245   
 
Note. CI = confidence interval, OR = odds ratio; Sub. frequency = subjective frequency; 
Sub. familiarity = subjective familiarity; Length in phon. = length in phonemes; First-syl. 
freq. = first-syllable frequency, ND = neighborhood density 
aDefinition = 0 
 
 
3.1.2.2. Semantically-related psycholinguistic variables 
 
The binomial logistic regression showed that subjective frequency was not a significant predictor 
of semantic stage retrieval failure (B = -.117, SE =.096, Wald = 1.469, p = .226). Subjective 
familiarity was found to significantly decrease the log odds of experiencing a retrieval failure at 
the semantic stage (B = -.573, SE =.140, Wald = 16.704, p < .001). This finding indicates that a 
semantic stage failure is 44% less likely to occur when subjective familiarity rating increases 
than when it decreases. Taken together, common nouns rated by participants as high familiarity 
have an increased likelihood of successful semantic access.  
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3.1.2.3. Phonologically-related psycholinguistic variables 
 
The binomial logistic regression revealed that length-in-phonemes (B = -1.221, SE =1.229, Wald 
= .972, p = .324), first-syllable frequency (B = -.095 , SE = .068, Wald =  1.939, p = .164), MRC 
familiarity (B = .036 , SE = .101, Wald = .128 , p = .721 ), Zipf frequency (B = -.966 , SE = 
3.052, Wald = .100 , p = .752), and phonological neighborhood density (B = .060 , SE =.081 , 
Wald = .544 , p = .461 ) were not significant predictors of semantic stage failure during common 
noun retrieval when accounting for the effect of the other predictors.  
Table 15 summarizes the overall results for models of semantic stage failure for common 
nouns.  
3.1.3. Analysis of Proper Nouns 
 
All models in this section include only proper noun trials. A binary logistic regression with 
semantic stage failure regressed onto cue modality (picture vs. definition), subjective frequency, 
subjective familiarity, length-in-phonemes, and first-syllable frequency yielded an overall 
significant result of the overall model, χ2 (7, N = 1730) = 166.885, p < .001, Nagelkerke’s R2 = 
.141.  The results are summarized in Table 9.  
3.1.3.1. Noun type and cue modality 
 
The binomial logistic regression indicated that cue modality (B = .041, SE =.086, Wald = .220, p 
= .639) was not a significant predictor of semantic stage failure for proper noun retrieval when 
accounting for the effect of the other predictors. 
3.1.3.2. Semantically-related psycholinguistic variables 
 
The binomial logistic regression showed that subjective frequency significantly reduced the log 
odds of experiencing a retrieval failure at the semantic stage per unit increase in subjective 
frequency (B = -.489, SE =.064, Wald = 58.99, p < .001). This suggests that a semantic stage 
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failure is 39% less likely to occur when frequency increases than when it decreases. Subjective 
familiarity was similarly found to significantly decrease the log odds of experiencing a retrieval 
failure at the semantic stage per unit increase in subjective familiarity (B = -.412, SE =.063, 
Wald = 42.581, p < .001). This finding indicates that a semantic stage failure is 34% less likely 
to occur as familiarity increases. Taken together, proper nouns rated by participants as high 
frequency or high familiarity have an increased likelihood of successful semantic access.  
Table 9  
 
Regression results for cue modality, subjective frequency, subjective familiarity, 
length-in-phonemes, and first-syllable frequency as predictors of proper noun 
semantic stage failure 
 B SE Wald df Sig. OR 
95% CI for OR 
Lower Upper 
 Cue modality -.053 .122 .187 1 .665 .949 .747 1.205 
Sub. frequency -.489 .064 58.991 1 <.001 .613 .541 .695 
Sub. familiarity -.412 .063 42.581 1 <.001 .663 .586 .750 
Length in phon. -.521 .492 1.122 1 .289 .594 .226 1.558 
First-syl. freq. .012 .019 .423 1 .516 1.012 .975 1.051 
Constant 3.035 1.519 3.993 1 .046 20.802   
 
Note. CI = confidence interval, OR = odds ratio; Sub. frequency = subjective 
frequency; Sub. familiarity = subjective familiarity, Length in phon. = length in 
phonemes; First-syl. freq. = first-syllable frequency, ND = neighborhood density 
aDefinition = 0 
 
3.1.3.3. Phonologically-related psycholinguistic variables 
 
The binomial logistic regression revealed that neither length-in-phonemes (B = -.521, SE =.492, 
Wald = 1.122, p = .289) nor first-syllable frequency (B = .012 , SE = .019, Wald =  .423, p = 
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.516), were significant predictors of semantic stage failure during proper noun retrieval when 
accounting for the effect of the other predictors.  
Table 16 summarizes the overall results for models of semantic stage failure from proper 
nouns alone.  
 
3.2. Phonological stage lexical retrieval 
 
In sections 3.2.1-3.2.3, Tables 10-13 present the regression results for models examining the 
effect of predictors of phonological stage failure given common and proper nouns, common and 
proper nouns (with noun type*cue modality interaction term added), common nouns alone, and 
proper nouns alone, respectively. In section 3.2.3, Tables 14-16 summarize the overall results for 
models from the full dataset, common nouns alone, and proper nouns alone, respectively.  
3.2.1. Overall analysis (common and proper nouns) 
 
All models in this section include both common and proper nouns. A binary logistic regression 
with cue modality (picture vs. definition), noun type (common vs. proper), subjective frequency, 
subjective familiarity, length-in-phonemes, and first-syllable frequency predictors of 
phonological stage failure yielded an overall significant result of the model, χ2 (8, N = 2,918) = 










Regression results for cue modality, noun type, subjective frequency, subjective familiarity, 
length-in-phonemes, and first-syllable frequency as predictors of phonological stage failure 
 
 B SE Wald df Sig. OR 








Cue modality -.357 .093 14.596 1 <.001 .700 .583 .841 
Noun type -1.129 .138 66.488 1 <.001 .323 .247 .424 
Sub. frequency -.267 .042 39.784 1 <.001 .766 .705 .832 
Sub. familiarity -.772 .065 141.684 1 <.001 .462 .407 .525 
Length in phon. .386 .231 2.801 1 .094 1.472 .936 2.314 
First-syl. frequency .017 .014 1.379 1 .240 1.017 .989 1.046 
Constant 2.761 .708 15.227 1 .000 15.815   
 
Note. CI = confidence interval, OR = odds ratio; Sub. frequency = subjective frequency; Sub. 
familiarity = subjective familiarity; Length in phon. = length in phonemes; First-syl. freq. = 
first-syllable frequency 
aDefinition = 0, bProper noun = 0 
 
 
3.2.1.1. Noun type and cue modality 
 
The binomial logistic regression revealed a significant decrease in the log odds of a phonological 
stage failure when the cue modality is a picture cue as compared to a definition cue (B = -.357, 
SE =.093, Wald = 14.596, p < .001). More specifically, this indicates that the odds of having a 
retrieval failure at the phonological level is 30% less likely for picture cues than for definition 
cues. A significant decrease in the log odds of a phonological stage failure was also found for 
noun type such that common nouns were 68% less likely to lead to retrieval difficulty at the 
phonological level in comparison to proper nouns (B = -1.129, SE =.138, Wald = 66.488, p < 
.001).  
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 To further explore the influence of the interaction of noun type and cue modality as a 
predictor of phonological stage failure likelihood, the same binomial logistic regression was run 
with the addition of the interaction term. Noun type*cue modality was a significant predictor of 
phonological stage failure (B = -.542, SE =.194, Wald = 7.779, p < .01). The results are 
summarized in Table 11. The findings suggest that when the noun type is a common noun and 
the cue modality is a picture, the odds ratio of a phonological retrieval failure is reduced by 42% 
as compared to proper nouns with definition cues.   
3.2.1.2. Semantically-related psycholinguistic variables 
 
The binomial logistic regression showed a significant decrease in the log odds of having a 
phonological stage failure per unit increase in subjective frequency (B = -.267, SE =.042, Wald = 
39.78, p < .001). This suggests that a phonological stage failure is 23% less likely to occur when 
frequency increases than when it decreases. Similarly, subjective familiarity was found to 
significantly decrease the log odds of experiencing a retrieval failure at the phonological stage (B 
= -.772, SE =.065, Wald = 141.684, p < .001). This finding indicates that a phonological stage 
failure is 54% less likely to occur when familiarity increases than when it decreases. Taken 
together, words rated by participants as high frequency or high familiarity have an increased 
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Table 11  
 
Regression results for cue modality, noun type, noun type*cue type, subjective frequency, 
subjective familiarity, length-in-phonemes, and first-syllable frequency as predictors of 
phonological stage failure 
 
 B SE Wald df Sig. OR 
95% CI for OR 
Lower Upper 
 Cue modalitya -3.402 1.097 9.613 1 <.01 .033 .004 .286 
Noun typeb -6.851 2.059 11.070 1 <.01 .001 .000 .060 
Noun type*Cue modality -.542 .194 7.779 1 <.01 .582 .397 .851 
SR frequency -.264 .042 39.027 1 <.001 .768 .707 .834 
SR familiarity -.773 .065 141.25
8 
1 <.001 .462 .406 .524 
Length in phon. .384 .232 2.754 1 .097 1.469 .933 2.312 
First-syl. frequency .017 .014 1.388 1 .239 1.017 .989 1.046 




Note.  χ2 (9, N = 2,918) = 535.385, p < .001, Nagelkerke’s R2 = .245, CI = confidence interval, 
OR = odds ratio; Sub. frequency = subjective frequency; Sub. familiarity = subjective 
familiarity; Length in phon. = length in phonemes; First-syl. freq. = first-syllable frequency 
aDefinition = 0, bProper noun = 0 
 
 
3.2.1.3. Phonologically-related psycholinguistic variables 
 
The binomial logistic regression revealed that neither length-in-phonemes (B = .386, SE =.231, 
Wald = 2.801, p = .094) nor first-syllable frequency (B = .017, SE =.014, Wald = 1.379, p = 
.240) were significant predictors of phonological stage failure when accounting for the effect of 
the other predictors, though length-in-phonemes approached significance.  
The overall results for models of phonological stage failure from the full dataset are 
presented in Table 14. 
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3.2.2. Analysis of Common Nouns 
 
All models in this section only include common noun trials. The results of the models presented 
in this section should be interpreted with caution, as the minimum sample size for detecting a 
small effect was not met (see Button et al., 2013). A binary logistic regression with semantic 
stage failure regressed onto cue modality (picture vs. definition), subjective frequency, subjective 
familiarity, length-in-phonemes, and first-syllable frequency as well as three predictors that are 
relevant to the common noun data set alone, MRC familiarity, Zipf frequency, and phonological 
neighborhood density, yielded an overall significant result, χ2 (13, N = 589) = 55.614, p < .001, 
Nagelkerke’s R2 = .177.  The results are summarized in Table 12.  
Table 12  
 
Regression results for cue modality, subjective frequency, subjective familiarity, length-in-
phonemes, first-syllable frequency, MRC familiarity, Zipf frequency, and phonological 
neighborhood density as predictors of common noun phonological stage failure 
 B SE Wald df Sig. OR 
95% CI for OR 
Lower Upper 
 Cue modalitya -.889 .294 9.137 1 < .01 .411 .231 .732 
Sub. frequency -.346 .132 6.881 1 <. 01 .707 .546 .916 
Sub. familiarity -.658 .190 12.073 1 < .01 .518 .357 .750 
Length in phon. 1.322 2.133 .384 1 .536 3.750 .057 245.48
9 
First-syl. freq. .040 .083 .236 1 .627 1.041 .885 1.224 
MRC familiarity -.108 .103 1.084 1 .298 .898 .733 1.100 
Zipf frequency -3.425 3.411 1.008 1 .315 .033 .000 26.048 
Phonological ND .108 .112 .941 1 .332 1.115 .895 1.388 
Constant 11.650 7.522 2.399 1 .121 114682.396   
Note. CI = confidence interval, OR = odds ratio; Sub. frequency = subjective frequency; 
Sub. familiarity = subjective familiarity, First-syl. freq. = first-syllable frequency, ND = 
neighborhood density 
aDefinition = 0 
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3.2.2.1. Cue modality 
 
The binomial logistic regression revealed a significant decrease in the log odds of a phonological 
stage failure when the cue modality is a picture cue as compared to a definition cue (B = -.899, 
SE =.294, Wald = 9.137, p < .01). More specifically, this indicates that the odds of having a 
retrieval failure at the phonological level is 59% less likely for picture cues than for definition 
cues. 
3.2.2.2. Semantically-related psycholinguistic variables 
 
The binomial logistic regression showed a significant decrease in the log odds of having a 
phonological stage failure per unit increase in subjective frequency (B = -.346, SE =.132, Wald = 
6.881, p < .01). Specifically, a phonological stage retrieval error is 29% less likely to occur when 
frequency increases. The regression also indicated a significant decrease in the log odds of 
having a phonological stage failure per unit increase in subjective familiarity (B = -.658, SE 
=.190, Wald = 12.073, p < .01). This finding indicates that, for common nouns, a phonological 
stage failure is 48% less likely to occur when familiarity increases. Taken together, common 
nouns rated by participants with higher frequency and familiarity have an increased likelihood of 
successful phonological access.  
3.2.2.3. Phonologically-related psycholinguistic variables 
 
The binomial logistic regression revealed that length-in-phonemes (B = 1.322 SE =2.133, Wald = 
.384, p = .536), first-syllable frequency (B = .040 , SE = .083, Wald = .236, p = .627), MRC 
familiarity (B = -.108 , SE = .103, Wald = 1.084 , p = .298 ), Zipf frequency (B = -.3.425 , SE = 
3.411, Wald = 1.008 , p = .315), and phonological neighborhood density (B = .108 , SE = .112, 
Wald = .941 , p = .332 ) were not significant predictors of phonological stage failure during 
common noun retrieval when accounting for the effect of the other predictors.  
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The overall results for models of phonological stage failure for common nouns are 
presented in Table 15.  
3.2.3. Analysis of Proper Nouns 
 
All models in this section only include proper noun trials. The results of the model presented in 
this section should be interpreted with caution, as the minimum sample size for detecting a small 
effect was not met (Button et al., 2013). A binary logistic regression with semantic stage failure 
regressed onto cue modality (picture vs. definition), subjective frequency, subjective familiarity, 
length-in-phonemes, and first-syllable frequency yielded an overall significant result of the 
model, χ2 (7, N = 1,344) = 150.604, p < .001, Nagelkerke’s R2 = .143.  The results are 
summarized in Table 13.  
Table 13  
 
Regression results for cue modality, subjective frequency, subjective familiarity, length-
in-phonemes and first-syllable frequency, as predictors of proper noun phonological 
stage failure 
 B SE Wald df Sig. OR 
95% CI for OR 
Lower Upper 
 Cue modalitya -.151 .118 1.637 1 .201 .860 .682 1.084 
SR frequency -.236 .054 19.121 1 < .001 .790 .711 .878 
SR familiarity -.756 .085 79.231 1 < .001 .470 .398 .555 
Length in phon. .611 .504 1.468 1 .226 1.842 .686 4.946 
First-syl. freq. .009 .018 .232 1 .630 1.009 .973 1.046 
Constant 1.810 1.560 1.346 1 .246 6.110   
Note. CI = confidence interval, OR = odds ratio; Sub. frequency = subjective frequency; 
Sub. familiarity = subjective familiarity; Length in phon. = length-in-phonemes; First-
syl. freq. = first-syllable frequency, ND = neighborhood density 
aDefinition = 0 
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3.2.3.1. Cue modality 
 
The binomial logistic regression showed that cue modality (B = -.151, SE = .118, Wald = 1.637, 
p = .201) was not a significant predictor of phonological stage failure during proper noun 
retrieval when accounting for the effect of the other predictors.  
3.2.3.2. Semantically-related psycholinguistic variables 
 
The binomial logistic regression showed a significant decrease in the log odds of having a 
phonological stage failure per unit increase in subjective frequency (B = -.236, SE =.054, Wald = 
19.12, p < .001). Specifically, a phonological stage retrieval error is 21% less likely to occur 
when frequency increases. The regression also indicated a significant decrease in the log odds of 
having a phonological stage failure per unit increase in subjective familiarity (B = -.756, SE = 
.085, Wald = 79.23, p < .01). This finding indicates that, for proper nouns, a phonological stage 
failure is 60% less likely to occur when familiarity increases. Taken together, proper nouns rated 
by participants with higher frequency or familiarity have an increased likelihood of successful 
phonological access. 
3.2.3.3. Phonologically-related psycholinguistic variables 
 
The binomial logistic regression revealed that neither length-in-phonemes (B = -.611, SE = .504, 
Wald = 1.468, p = .226) nor first-syllable frequency (B = .009, SE = .018, Wald = .232, p = 
.630), were significant predictors of phonological stage failure during proper noun retrieval when 
accounting for the effect of the other predictors. 
The overall results for models of phonological stage failure for proper nouns alone are 
presented in Table 16.  
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Table 14  
 
Summary of Direction of Independent Variables in Full Models 
 
 Semantic Stage Failure Phonological Stage Failure 
Noun typea N.S. ↓ 
Cue modalityb N.S. ↓ 
Noun type*Cue modality N.S. ↓ 
Subjective frequency ↓ ↓ 
Subjective familiarity ↓ ↓ 
Word-length-in-phonemes N.S. N.S. 
First-syllable frequency N.S. N.S. 
 
Note. Downward arrows for continuous predictors (Subjective frequency and Subjective 
familiarity) indicate a significant decrease in the log odds of a semantic or phonological failure 
associated with increasing Subjective frequency and Subjective familiarity values. Downward 
arrows for categorical predictors (Noun type and Cue modality) indicate a significant decrease in 
the log odds of a phonological failure for common nouns relative to proper nouns and for picture 
cues relative to definition cues, respectively.  N.S. = non-significant effect.  
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Table 15  
 
Summary of Direction of Independent Variables in Common Noun Models  
 
 Semantic Stage Failure Phonological Stage Failure 
Cue modalitya N.S. ↓ 
Subjective frequency N.S. ↓ 
Subjective familiarity ↓ ↓ 
Word-length-in-phonemes N.S. N.S. 
First-syllable frequency N.S. N.S. 
MRC familiarity N.S. N.S. 
Zipf frequency N.S. N.S. 
Phonological ND N.S. N.S. 
 
Note. Downward arrows for continuous predictors (Subjective frequency and Subjective 
familiarity) indicate a significant decrease in the log odds of a semantic or phonological failure 
associated with increasing Subjective frequency and Subjective familiarity values. Downward 
arrows for the categorical predictor, Cue modality, indicates a significant decrease in the log 
odds of a phonological failure for picture cues relative to definition cues, respectively.  N.S. = 
non-significant effect. 





















Summary of Direction of Independent Variables in Proper Noun Models 
  
 Semantic Stage Failure Phonological Stage Failure 
Cue modalitya N.S. N.S. 
Subjective frequency ↓ ↓ 
Subjective familiarity ↓ ↓ 
Word-length-in-phonemes N.S. N.S. 
First-syllable frequency N.S. N.S. 
 
Note. Downward arrows for continuous predictors (Subjective frequency and Subjective 
familiarity) indicate a significant decrease in the log odds of a semantic or phonological failure 
associated with increasing Subjective frequency and Subjective familiarity values. N.S. = non-
significant effect. 
aDefinition = 0 
 
 
3.3. Analysis of Demographic Factors 
 
Semantic Stage Retrieval. The association between the demographic variables age and education 
and the percentage of semantic stage retrieval errors was not significant (r = .123, n = 52, p = 
.477; r = .064, n = 52, p = .654). When the association between semantic stage retrieval errors 
was examined by noun type, age and education were not significant for common nouns (r = 
.093, n = 52, p = .513; r = -.161, n = 52, p = .254) or proper nouns (r = .095, n = 52, p = .502; r 
= .175, n = 52, p = .215). There was no statistically significant difference observed in the gender 
analyses for semantic stage retrieval errors for all noun types (t(50) = .148, p = .883), common 
nouns alone (t(50) = -.327, p = .745), or proper nouns alone (t(50) = .616, p = .541).   
 
Phonological Stage Retrieval. The association between the demographic variables age and 
education and the percentage of phonological stage retrieval errors was not significant (r = .015, 
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n = 52, p = .917;  r = -.105, n = 52, p = .460). When the association between phonological stage 
retrieval errors was examined by noun type, age and education were not significant for common 
nouns (r = -.129, n = 52, p = .362; r = -.212, n = 52, p = .131) or proper nouns (r = .153, n = 52, 
p = .279; r = .084, n = 52, p = .554). There was no statistically significant difference observed in 
the gender analyses for phonological stage retrieval errors for all noun types (t(50) = .644, p = 
.522), common nouns alone (t(50) = .025, p = .981), or proper nouns alone (t(50) = 1.048, p = 
.300).   
 
 






The purpose of this study was to evaluate the unique contribution of specific lexical features to 
word retrieval difficulties in older age for common and proper nouns at the semantic and 
phonological stages of retrieval.  The TDH and prior empirical investigations suggest that 
common and proper nouns are differentially represented; however, the extent to which word 
retrieval difficulties, such as TOTs, occur as a function of psycholinguistic features known to 
interact with the semantic and phonological levels is not well understood. Few studies have 
systematically compared semantically- and/or phonologically-related features in a large set of 
common and proper nouns in the same experimental design. Additionally, no study to date has 
examined the effect of frequency and familiarity on proper noun retrieval, which is a critical next 
step in determining the lexical factors that influence semantic and phonological retrieval deficits 
in older adults. To address these research gaps, healthy older adults (n = 52) were tested on a 
TOT-inducing stimulus set comprised of both noun types and controlled for cue modality 
(presentation of picture or definition cue). The TOT paradigm included a fine-grained production 
analysis, referred to as the two-step approach that allows for a detailed characterization of word 
naming performance (Gollan & Brown, 2006).  
 The results of this study indicate areas of overlap and of distinction in the influence of 
psycholinguistic features on retrieval difficulties for both noun types at the semantic and 
phonological levels of processing. Interestingly, familiarity similarly modulated the likelihood of 
a retrieval failure at the semantic and phonological stages for both common and proper nouns, 
such that higher familiarity ratings were associated with successful retrieval. This finding is a 
novel contribution to the TOT literature as no study to date has examined the effect of familiarity 
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on the phonological-stage of lexical processing for both common nouns and proper names. 
Additionally, higher frequency ratings led to greater success relative to lower frequency ratings 
at the semantic level for proper nouns, but not common nouns, which is consistent with the TDH 
and the notion of a distinct semantic architecture for common and proper nouns. Of further 
interest is the finding that cue modality, picture or definition cue, influences TOT likelihood in 
common nouns but not in proper names.  This result uniquely implies that picture cues are less 
likely to lead to a phonological stage retrieval failure for common nouns than definition cues.  
 In the subsections to follow, the combined significance of the findings will be discussed 
relative to the extant literature. In addition, the theoretical and clinical significance will be 
addressed, followed by the limitations of the study. This section will conclude with suggestions 
for future research.  
4.2. Influence of cue modality 
 
Importantly, no study to date has examined how cue type influences the retrieval performance at 
the semantic stage of lexical processing. The findings of this study indicate that cue modality – 
the presentation of a picture or a definition cue – was not found to predict the likelihood of a 
semantic stage retrieval failure for either proper nouns or common nouns. According to the two-
step approach, the abstract lexical representations of the target word are activated in the first 
stage of lexical retrieval. A failure at this stage signifies one of two potential issues: 1) the 
semantic representations corresponding to the target were never activated (“don’t know” 
response), or 2) the semantic representations did not activate the appropriate lexical 
representation (incorrect response) (Gollan & Brown, 2006; Hanley, 2011). The reader will 
recall that “don’t know” refers to instances when participants could not come up with the word 
but later recognized the word. The implication of this finding is that both pictures and definitions 
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interact with the semantic system to a similar extent, even though performance on pictures shows 
fewer TOTs than that on definitions. That is, this result suggests that the semantic information 
garnered from the verbal or visual stimuli does not differentially impact the likelihood of either a 
don’t know or incorrect response, termed a “Not GOT” in this present study, from occurring.  
Current models of lexical retrieval are underspecified as they relate to the influence of semantic 
content obtained from verbal or visual means.  
 Interestingly, an effect of cue modality was observed at the phonological stage of 
retrieval such that picture cues reduced the odds of a TOT occurring.  Additionally, this finding 
was significant in the full regression model that included both common and proper nouns as well 
as in the model that only included common noun targets.  In order to further investigate this 
effect, an interaction term was added to the full regression model (cue type*noun type), and the 
likelihood of a phonological retrieval failure was reduced by 42% when common nouns were 
presented as pictures compared to trials when the targets were proper nouns presented via 
definition cues. One explanation, proposed by Brown and Nix (1996), for why picture cues are 
relatively less likely to lead to a TOT than definition cues is that the latter cue type may lead to 
an adverse effect of lexical competitors being activated from the semantic content presented in 
the definition. Persistent alternates are generally defined as non-target responses that repeatedly 
come to mind when attempting to retrieve the intended lexical item (e.g., Burke et al., 1991). 
Although picture cues may also evoke competing alternates, they likely do so to a lesser extent 
than when the alternates are provided within a definition. For example, in a definition for the 
target word “reef,” the definition contains possible competitors, like “chain of rocks” and “coral” 
(“What do you call a chain of rocks or coral at or near the surface of the water in an ocean;” 
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Burke et al., 1991, p. 574).  Thus, a cue-related increase in competing alternates may result in 
more TOTs.  
As mentioned in the Introduction (refer to Section 1), few studies have examined the 
effect of cue type on TOT occurrence (Brown & Nix, 1996; Hanley, 2011; Read & Bruce, 1982; 
Salthouse & Mandell, 2013). Further, the effect of cue modality observed in the current study has 
not been found in prior TOT research. Of the aforementioned studies that have included a cue 
modality manipulation, only one study looked at common noun retrieval from picture and 
definition cues of the exact same target words (Brown & Nix, 1996). In their experiment, the 
authors found no effect of picture vs. definition cues on TOT rates for common noun retrieval in 
a group of younger and older adults. However, it should be stressed that their stimulus set was 
small (50 targets), and the results were based on the word naming performance of 20 older 
adults; therefore, the robustness of the effect is unclear. By contrast, the present investigation 
included a much larger stimulus set than that of Brown and Nix (1996). 
 The lack of an effect of cue modality for proper nouns supports the findings of prior TOT 
studies (Hanley et al., 2011; Read & Bruce, 1982; Salthouse & Mandell, 2013). One possibility 
for this result is that the special architecture of proper nouns creates an equivalence in cue 
modality. Recall that proper nouns are theorized to have multiple points of potential retrieval 
failure due to an increased number of one-to-one connections within both the semantic and 
phonological levels (Farrell, 2012). Thus, these bottlenecks will affect proper noun retrieval 
regardless of whether the cue type is a picture or definition. According to the TDH, common 
nouns, by contrast, are susceptible to transmission failures at stage two of lexical retrieval, which 
may explain why the semantic content from the verbal or visual modality has a differential 
influence on TOT propensity for common nouns relative to proper nouns.  The semantic system 
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for common nouns includes more convergent connections between semantic nodes and the 
lemma node, so these connections can benefit from more semantic information provided by the 
cue. The findings of the present study support this hypothesis as common nouns presented as a 
picture cue reduced the odds of a TOT, but no such effect was observed for proper nouns.  
Further systematic investigations will be necessary to disentangle the effect of cue modality on 
the retrieval of proper and common nouns at the semantic and phonological levels of lexical 
processing in older adults.   
4.3. Influence of noun type  
 
In this study, noun type (common vs proper) did not influence the likelihood of a semantic level 
retrieval failure (Not GOT); however, noun type did play a role in the likelihood of a 
phonological stage failure. That is, common nouns were 68% less likely than proper nouns to 
lead to retrieval difficulty at the phonological level. The lack of an effect of noun type at the 
semantic level is supported in the literature (Hanley, 2011; Juncos-Rabadán et al., 2010).  Hanley 
(2011) observed no difference between the two noun types on likelihood of a semantic stage 
failure when controlling for target word familiarity. In a separate study that did not control for 
familiarity, Juncos-Rabadán et al. (2010) also found similar rates of step one retrieval, termed 
“success in semantic access” in their study, for both common and proper nouns in their youngest 
group of older adults. It is worth noting that a difference was observed in their oldest old group 
at the semantic level, wherein common nouns were more likely to result in retrieval success than 
proper nouns. The findings of the present investigation and those of Juncos-Rabadán and 
colleagues (2010) suggest that proper and common nouns exert a similar effect on semantic stage 
retrieval at least up through the ninth decade of life.  
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 The finding that common nouns have a lower likelihood of resulting in a phonological 
stage failure when compared to proper nouns is well-established in the TOT literature (e.g., 
Burke et al., 1991; Evrard, 2002; Farrell, 2012; Fogler & James, 2007; James, 2006; Juncos-
Rabadán et al., 2010; Salthouse & Mandell, 2013, but see Hanley, 2011). In the present study, 
common nouns – when compared to proper nouns – were more than half as likely to not elicit a 
TOT state. As mentioned in the Introduction (refer to section 1), this finding is expected in light 
of the TDH theory, since the TDH predicts that transmission failures are less likely for common 
nouns relative to proper nouns because the semantic structure of common nouns does not depend 
on the strength of one-to-one connections for lemma activation to occur. Therefore, the present 
investigation adds to the growing body of literature that common and proper noun retrieval 
differences are apparent at the phonological level of lexical processing, and to the much smaller 
literature on their lack of an effect at the semantic level.  
4.4. Semantic-level psycholinguistic factors  
 
In this section, the findings related to Specific Aim 1 are addressed. The focus is on the results  
related to the independent effect of frequency and familiarity on the semantic and phonological 
stages of lexical retrieval. As the reader will recall, the frequency and familiarity effects reported 
as subjective frequency and subjective familiarity refer to self-rated reports of the 
psycholinguistic features on a 5-point Likert scale.  
4.4.1. Frequency effects at the semantic level  
 
The present investigation found that in the main analysis, including both common and 
proper nouns, there was a significant, independent effect of subjective frequency such that an 
increase in the frequency rating (on a 5-point Likert scale) among participants was associated 
with a significant decrease in the odds of a semantic stage failure. A further examination of this 
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effect in separate analyses for common nouns and proper nouns indicated that there was no 
influence of frequency on semantic retrieval for common nouns, which was contrary to what was 
hypothesized.  
Given a prior study that found an effect of frequency on semantic retrieval (Gollan & 
Brown, 2006), it was originally predicted that as common noun word frequency decreased, there 
would be an increase in semantic stage failures. The lack of an effect in the current set of 
findings can be explained by predictions made by the TDH.  More specifically, the convergent 
structure of the semantic system perhaps dampens the benefit that word use might impart to 
lemma retrieval. That is, lemma activation for common noun retrieval is not dependent on one-
to-one connections, which is the type of architecture that shows a frequency-related advantage in 
the likelihood of retrieval success. However, in Experiment 1, Gollan and Brown (2006) found 
that “easy” common nouns, which tended to be higher frequency on average and higher 
familiarity than “difficult” common noun targets, resulted in significantly fewer semantic-level 
failures than difficult words. One reason the researchers might have found a frequency effect for 
semantic retrieval is that all their words tended to be low frequency, with few high frequency 
targets included in the stimulus set.  Therefore, it could be that within low frequency there are 
words that are more or less likely to lead to a semantic retrieval failure.  As well, the easy and 
difficult targets differed on self-rated familiarity, which could have also played a role in the 
likelihood of a semantic-level difficulty.  Given the differences in the stimulus sets of the present 
study and Gollan and Brown (2006) experiment, it would seem that the results are 
complimentary rather than in conflict with one another.  
With respect to proper noun retrieval, subjective frequency had a significant effect on 
retrieval at the semantic level. These findings are significant even when accounting for the 
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possible contribution of familiarity, word length in phonemes, and first-syllable frequency. This 
is a novel contribution to the TOT literature, as no TOT study to date has examined the 
independent effect of frequency on proper noun retrieval at the semantic level. As mentioned in 
the introduction, no study has examined the effect of frequency on TOT rates during proper noun 
retrieval due to the fact that objective frequency counts for proper nouns are unavailable in 
American English (Brédart, 2017). Taken together, an effect of frequency at the semantic level is 
observed in the retrieval of proper nouns and not common nouns due to the unique architecture 
of the semantic system of proper nouns, consistent with the TDH.  
4.4.2. Frequency effects at the phonological level 
 
 As hypothesized, higher subjective frequency ratings lessened the likelihood of common 
noun and proper nouns retrieval failure at the phonological level (i.e., TOT occurrence).  The 
effect of frequency on common nouns’ TOT propensity is relatively well-established in the 
literature (e.g., Astell & Harley, 1996; Burke et al., 1991; Gianico-Relyea & Altarriba, 2012; 
Gollan & Brown, 2006; Gollan & Silverberg, 2001; Gonzalez, 1996; Harley & Bown, 1998; 
Vitevitch & Sommers, 2003). These results are in line with the TDH, which suggests that there is 
a direct relation between how often a word is accessed and how much activation is being sent 
from the lemma level to the corresponding phonological nodes. Words that are not frequently 
used will have reduced opportunities to send activation between these one-to-one connections, 
which are theorized to weaken with age (Abrams & Davis, 2016).   
An effect of subjective frequency at the phonological level retrieval for common nouns 
builds upon the existing psycholinguistic literature. Recall that, Newman and German (2005) 
argued that frequency, as a psycholinguistic factor, may have more of an effect at the semantic 
level of lexical processing rather than the phonological level, since frequency is linked to the 
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usage of a word. Indeed several other studies analyzing TOT states (Gollan & Brown, 2006) or 
speech errors in healthy individuals (Harley & MacAndrew, 2001; Vitkovitch & Humphreys, 
1991) have found that frequency additionally affects the semantic stage of retrieval. However, 
the current findings, as they relate to common noun retrieval, are consistent with a seminal study 
conducted by Jescheniak and Levelt (1994), which posited that frequency exclusively influences 
the phonological stage of retrieval and not the semantic stage (see Kittredge et al., 2008 for a 
review).   
The significant effect of subjective frequency on proper noun retrieval is a unique 
contribution of the present investigation to TOT research, as it is the only study that has 
investigated this psycholinguistic phenomenon for English proper nouns. The findings are 
consistent with those of Bonin and colleagues (2008), who found that objective frequency ratings 
of the names of French celebrities correlated negatively with TOT rate among young adults.  
Thus, the current study extends this finding to a group of healthy older adults. In sum, high-
frequency words are less susceptible to TOT states than low-frequency targets for both common 
and proper nouns.  
4.4.3. Familiarity effects at the semantic level 
 
 Prior research has called for further investigation into the role of other psycholinguistic 
factors that might, independent of frequency, modulate TOT occurrence (e.g., Farrell & Abrams, 
2011; Gollan & Brown, 2006; Hanley, 2011). Thus, an objective of the present study was to 
determine the potential influence of target familiarity on semantic and phonological processing. 
Word frequency and familiarity are often correlated with one another (Tanaka-Iishi & Terada, 
2011), and these psycholinguistic factors are moderately correlated in the current study (r = .546, 
n = 52, p < .001). However, the two features are dissociable from one another. Specifically, high 
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frequency words are generally also high familiarity; however, high familiarity words are not 
necessarily high frequency. Some examples of words in the current dataset rated as high 
familiarity and high frequency (rated at the highest value of 5 on both scale) include Donald 
Trump and John Lennon, as well common nouns like mushroom and thermometer.  Targets that 
were rated as high familiarity (given a value of 5) and low frequency (given a value of 2) include 
proper nouns like Alfred Hitchcock and Ella Fitzgerald and common nouns such as banjo and 
transom.  As hypothesized, a higher subjective familiarity rating was associated with a 
significant reduction in the odds of a retrieval failure at the semantic stage for both common and 
proper nouns. This effect is consistent with prior studies examining the effect of target 
familiarity for common nouns (Gollan & Brown, 2006; Harley & Bown, 1998) and proper nouns 
(Hanley & Chapman, 2008).  Importantly, this is the first investigation to analyze the unique 
contribution of familiarity to the semantic stage of lexical retrieval for both common and proper 
nouns within the same experimental design. Further, these findings are the first to indicate that 
older adults are sensitive to an effect of familiarity at the semantic level during proper noun 
naming. 
4.4.4. Familiarity effects at the phonological level 
 
 As predicted, an increase in subjective familiarity values reduced the likelihood of a 
phonological stage retrieval failure for both common and proper nouns. Diary studies (Burke et 
al., 1991; Cohen & Faulkner, 1986; Ecke, 2004) and laboratory investigations (Gollan & Brown, 
2006; Hanley & Chapman, 2008) have observed an effect of familiarity on TOT occurrence; 
however, the results of the two studies’ designs indicate an opposing direction of the effect, with 
highly familiar words more likely to induce TOTs in the former and less likely in the latter.  The 
finding of the present study that an increase in familiarity reduced the likelihood of a TOT is 
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consistent with the literature taking a laboratory-based approach to TOT research. One potential 
explanation for the discrepant findings between the two paradigms is that diary studies likely 
reflect the use of well-known and relatively familiar vocabulary. Laboratory investigations, by 
contrast, do not necessarily account for a participant’s level of familiarity with the stimulus set. 
Given a two-stage interpretation of word production and the predictions of the TDH, familiarity, 
as a psycholinguistic construct, bolsters one-to-one connections vulnerable to age-related 
weakening in the semantic system as well as the phonological system for both common and 
proper nouns. The analyses in the present investigation are the first to clarify the independent 
contribution of frequency and familiarity to common and proper noun retrieval in aging at the 
semantic and phonological level. Further, these findings confirm the validity of taking a two-step 
approach to word retrieval analysis.  To summarize, higher familiarity ratings reduced the 
likelihood of semantic and phonological failures for both common and proper nouns. 
4.5. Phonological-level psycholinguistic factors  
 
This section of the discussion addresses Specific Aim 2 and focuses on the findings related to the 
independent effects of word length, first-syllable frequency, and neighborhood density on the 
semantic and phonological stages of lexical retrieval for both common and proper nouns.  
4.5.1. Phonological psycholinguistic factors at the semantic level  
 
 One of the objectives of the present investigation is to determine whether retrieval 
failures at the semantic level are modulated by lexical characteristics hypothesized to affect the 
phonological stage of word retrieval: word length (i.e., total number of phonemes in the target), 
first-syllable frequency, and neighborhood density. As hypothesized, there was no effect of any 
of the phonological psycholinguistic factors on the semantic stage of lexical retrieval, regardless 
of noun type. The scarcity of studies on this specific question, however, might be attributed to 
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the fact that there is no theoretical justification for assuming an effect of word length (in 
phonemes) on semantic retrieval for common nouns or proper nouns, as word-form activation 
occurs at the phonological stage of retrieval. In their analysis of proper noun retrieval failures at 
the semantic level in young adults, Hanley and Chapman (2008) came to a similar outcome 
regarding the effect of word length.   
 Similarly, there is little theoretical support for an effect of first-syllable frequency at the 
semantic level for either noun type. The influence of first-syllable frequency is largely attributed 
to the phonological stage of processing.  Thus, the present findings are consistent with this 
prevailing idea.  
Another aspect of TOTs that has been investigated for its influence on TOT incidence is 
neighborhood density.  The reader may recall that the analysis included only the common noun 
trials because objective neighborhood density values do not exist for proper nouns. Following the 
same line of reasoning put forth for word length and first-syllable frequency, there is no 
theoretical justification for the relevance of neighborhood density on the semantic stage of 
retrieval, and this is in fact what I found. Indeed, the present study offers empirical evidence 
against the involvement of word length, first-syllable frequency, and neighborhood density on 
the likelihood of a retrieval error (Not GOT) at the semantic level.  
4.5.2. Phonological psycholinguistic factors at the phonological level  
 
Unexpectedly, the present study found no effect of word length or first-syllable frequency 
on TOT occurrence for common and proper nouns.  The TDH predicts that an increase in length-
in-phonemes would correspond to an increase in opportunities for reduced transmission of 
activation due to the additional phonological nodes requiring activation. This dissertation’s 
finding that word-length-in-phonemes had no effect on retrieval at the phonological level for 
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common nouns is thus inconsistent with those of Hanly and Vandenberg (2010), who observed a 
higher TOT rate in children with and without dyslexia for common nouns containing more 
phonemes than those containing fewer phonemes. However, recall that Hanly and Vandenberg 
(2010) did report a significant interaction such that the word length effect was more pronounced 
for low frequency targets than high frequency ones. In the present study, other psycholinguistic 
variables, such as frequency, were controlled for in the regression analyses in order to isolate the 
effect of word length on TOT likelihood. The current findings suggest that when controlling for 
the known inverse association between word length-in-phonemes and word frequency, which 
was small but significant in the present study (r(4,375) = -.17, p < .001),  the former does not 
modulate TOT propensity during common noun retrieval (e.g., Hodgson & Ellis, 1998; 
Mortensen et al., 2006; Zipf, 1935).  
Although word length is among the psycholinguistic factors thought to influence ease of 
word retrieval (Meyer, Roelofs, & Levelt, 2003; Luce & Pisoni, 1998), there is relatively little 
research on its effect on TOT production in aging. Only one such study to date examined the role 
of proper noun word length on TOT rate, albeit in young adults (Hanley & Chapman, 2008). The 
authors noted that three-name proper nouns were more likely to result in a phonological-level 
deficit than two-word proper nouns. The researchers controlled for familiarity of the targets but 
not for frequency (given the previously discussed lack of objective frequency values). Given the 
role of frequency on TOT rate observed in the present study, it is possible that Hanley & 
Chapman’s (2008) findings are confounded with word length.  Indeed, prior studies on object 
naming latencies found that when frequency and familiarity are controlled for, there is no effect 
of word length on response times (see Meyer et al., 2003 for a review).  Therefore, future 
research is needed to assess whether word length effects are independent contributors to 
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phonological retrieval difficulties, or whether, as the present study suggests, frequency and 
familiarity are predictors of TOT likelihood in healthy older adults. 
An effect of first-syllable frequency on phonological retrieval failure was also predicted 
but not upheld by the results for either common or proper nouns. In the general literature, there 
are far fewer studies on this psycholinguistic feature compared to the other features included in 
the analyses. Prior studies controlled for pre-experimental familiarity of both noun types and 
found that high frequency first syllables reduced TOTs for common nouns and increased TOTs 
for proper nouns in older adults (Farrell & Abrams, 2011; Farrell, 2012). According to the 
present findings, it does not appear that syllable frequency predicts the likelihood of 
phonological failure for proper nouns or commons nouns over and above the unique 
contributions of frequency and familiarity.   
As hypothesized, neighborhood density did not influence the likelihood of a phonological 
stage failure for common nouns. Prior research indicates that young adults experience a higher 
TOT incidence for words from sparse neighborhoods than from dense neighborhoods (Harley & 
Bown, 1998; Vitevitch & Sommers, 2003). However, in those studies a main effect of 
neighborhood density was not observed among older adults; rather, TOT propensity increased 
for words from a sparse neighborhood that also had a low neighborhood frequency.  The present 
study did not account for neighborhood frequency values for the common noun targets, which 
could account for differences between this study and Vitevitch & Sommers (2003). One 
interpretation of the current result within the TDH framework is that both sparse and dense 
neighborhoods experience age-related weakening in the transmission of priming that reduces the 
subsequent feedback between the phonological and lemma levels.  The beneficial feedback is 
greater for common nouns from denser neighborhoods than words from sparser neighborhoods. 
   
 85 
Thus, age-related weakening at the phonological level will reduce this beneficial feedback and 
result in a similar effect of neighborhood density on TOT propensity (at least for common nouns) 
for sparse and dense neighborhoods. 
4.6. Aging effects 
 
The present findings suggest that there is no effect of age on the likelihood of a semantic or 
phonological stage retrieval error for all noun types or when noun types were analyzed 
separately.  This is not altogether unsurprising. Certainly, age effects at the phonological stage of 
retrieval have frequently been observed in the TOT literature for both common nouns and proper 
nouns, such that older adults experience more TOTs than younger adults (e.g., Abrams, Trunk, & 
Margolin, 2007; Brown & Nix, 1996; Burke et al., 1991; Dahlgren, 1998; Farrell, 2012; Heine, 
Ober, & Shenaut, 1999; James & Burke, 2000; Ouyang et al., 2020; Rastle & Burke, 1996; 
Vitevitch & Sommers, 2003; White & Abrams, 2002) and middle-aged adults (M = 30-49 years; 
Dahlgren, 1998). However, the majority of these studies only compare older adults to a younger 
participant group, usually in their 20’s, while the present study examined performance among 
older adults (54-89 years, mean age = 68, SD = 9.2).  
Only two studies have been conducted to date that have examined performance among 
older adults relative to an old-old group (Heine et al., 1999; White & Abrams, 2002). Heine and 
colleagues (1999) examined two groups of older adults: the first between 60 and 74, and the 
second between 80 and 92 and found a significant effect of age on the occurrence of TOTs, with 
the old-old individuals committing more retrieval errors at the phonological level only than the 
old group. By contrast, White and Abrams (2002) found no such effect of age between their 
groups of older adults (60-72 years vs. 73-83 years). The difference between the findings in the 
present study as well as those of Heine et al. (1999) and White and Abrams (2002) may be 
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attributed to distinct approaches to calculating TOT errors. The lack of an age effect in the 
present investigation is in line with the findings of White and Abrams (2002). The average age of 
participants in the present investigation was 68, and the age range of the present study crosses 
the two age demographics of White and Abrams (2002) study as compared to Heine et al. (1999). 
Specifically, only four participants in the current study fell into the old-old age group of Heine et 
al. (1999), while 15 participants fit into the oldest age group of White and Abrams (2002). 
Therefore, an age effect within healthy older adults may not occur at the phonological level until 
one’s 80s. For the participants in the present study, there is not an age-related difference in 
phonological level retrieval difficulty among a group of healthy older adults who are, on average, 
over a decade younger than 80.  
At the semantic level, research has commonly examined age effects between young 
adults and older adults, but minimally within older adults. The current study is the first to look at 
an effect of age on semantic retrieval within a group of healthy older adults using the calculation 
proposed by Gollan and Brown (2006). Neither common nouns nor proper nouns were associated 
with an age-related increase in semantic-level naming difficulty. One prior study found that, for 
common noun retrieval, there was no difference in “don’t know” responses between their two 
groups of older adults: 19% for young-old and 18% for old-old (White & Abrams, 2002). “Don’t 
know” responses, here, are being interpreted as a proxy for Not GOTs, which is indicative of a 
semantic stage failure, since I carefully excluded all ‘never known’ items, which White and 
Abrams (2002) did not. Additionally, between younger and older adults, a reverse age effect has 
been found wherein older adults are less likely than younger adults to commit a semantic error 
for both common and proper nouns (e.g., Gollan and Brown, 2006; Juncos-Rabadán et al., 2010). 
However, other research has found no effect of age (mean age in years: young adult = 20.63; 
   
 87 
older adult = 65.78) at the semantic level for proper noun retrieval (Ouyang et al., 2020). These 
combined results are consistent with an age-related retrieval advantage for semantic retrieval, 
since older adults have extensive word knowledge attributable to their years of experience, and 
thus have fewer opportunities for retrieval failure (Gollan & Brown, 2006; White & Abrams, 
2002). One hypothesis as to why age-effects are less likely during semantic retrieval is that word 
knowledge or experience can be likened to a frequency effect, which may be more likely to 
affect the first stage of retrieval (semantic) than the second stage of retrieval (phonological). That 
is, knowledge of words may enrich semantic representations (Gollan & Brown, 2006). Based on 
the findings of the present study, this concept holds true for both common nouns and proper 
nouns in a group of healthy older adults. 
4.7. Clinical Implications 
 
The findings of this study have direct clinical implications for assessment and treatment of age-
related lexical retrieval changes in healthy individuals as well as in neurological disorders, such 
as those with dementia, primary progressive aphasia, and aphasia, whose naming difficulties are 
one of the most functionally debilitative consequences of their condition. This study contributes 
novel findings to the literature in that cue modality appears to modulate TOT rates for common 
nouns. With this in mind, both clinicians and researchers alike should select the modality of 
presentation of common noun stimuli with awareness of the differential influence of picture and 
definition cues on word naming performance. Careful consideration of cue type is necessary in 
the neuropsychological assessment of naming abilities, as common noun naming tasks that 
include picture cues may not be sensitive enough to show impairments in comparison to naming 
tasks cued from definitions.  Attention to the cue type is all the more important as most 
assessments primarily, if not exclusively, employ picture cues. By contrast, TOT researchers 
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might choose to utilize definition-cued common nouns rather than picture-cued common nouns 
to increase opportunities for retrieval failure. In addition, the Complexity Account of Treatment 
Efficacy (CATE; Thompson, 2003), suggests that training complex or challenging targets may 
generalize to less-complex targets that share a similar set of processes.  The results of the present 
study suggest that definition cues are more challenging to retrieve from than picture-cues (i.e., 
definitions result in more TOTs than pictures). Therefore, this account supports the training of 
definition cues in lexical retrieval treatment to promote improved word naming ability in older 
adults.  A TOT-inducing stimulus set would allow investigators to examine additional causes of 
retrieval breakdowns for common and proper nouns, such as target word characteristics and may 
offer clinicians relevant information for the initial use of intervention strategies.  
 Another goal of this dissertation was to identify the psycholinguistic features of words 
that are more or less likely to lead to retrieval failures at the semantic and phonological levels. 
The finding that successful phonological access is more likely for high frequency and high 
familiarity targets for both common and proper nouns can assist clinicians in selecting 
therapeutic materials used in the treatment of word-naming deficits. Although word 
characteristics such as frequency and neighborhood density are commonly considered when 
selecting treatment words (Storkel, 2018), degree of familiarity with the target is rarely taken 
into account. The results of this study point to the importance of incorporating psycholinguistic 
characteristics into stimulus selection in order to implement evidence-based practice.  
4.8. Limitations and Future Research 
 
This research offers novel findings on the independent effects of frequency and familiarity on the 
likelihood of retrieval success and failure at the semantic and phonological stages of lexical 
processing. Nevertheless, due to limitations in the current design, additional research will be 
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necessary to bolster the findings regarding the influence of psycholinguistic features on 
semantic- and phonological-level retrieval.  Ideally, one would try to equate the picture and 
definition cues for semantic content. The present investigation did not establish this for the two 
cue types. This drawback is more likely to have an effect on proper names than common nouns 
because proper name targets for pictures only include the individual’s face. By contrast, the 
definition included biographical content that was not controlled for in this study.  Further, the 
semantic content within proper and common noun definitions may have differed such that the 
former is semantically richer than the latter. As mentioned earlier in section 4.3, definition cues 
are more likely than pictures to result in TOTs, and proper name definitions contained more 
semantic content than common noun definitions.   Thus, it cannot be ruled out that the difference 
between the two noun types at the phonological level is attributable, at least in part, to the nature 
of the semantic content contained in the cue.  
 It is important to note that all findings related to proper noun retrieval refer exclusively to 
proper names (Bette Midler) and not to places (Philadelphia). It is possible that famous place 
names might be more or less vulnerable to retrieval failures at the semantic and phonological 
levels compared to famous people. Prior research suggests that proper names and places may be 
differentially represented in the brain, with names for people relegated to the left anterior 
temporal lobe and place names to the right anterior temporal lobe (Ross & Olson, 2011). 
Therefore, it would be of particular use for future studies to expand the present stimulus set to 
evaluate potential differences in the retrieval of both types of proper nouns in older adults. 
 The distribution of common and proper nouns across the sublists varied – with some 
sublists containing as few as 8 common nouns, for example, and others containing upwards of 
24. This is a methodological drawback that occurred when the reduced processing load of 
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Google Forms became unmanageable and necessitated the creation of additional sublists. 
Although it would have been ideal to have a balanced distribution of common and proper nouns 
in each sublist, the analyses in this dissertation were run on trial-level comparisons and not 
participant-level comparisons. Therefore, the findings are unlikely to be the result of participant-
level differences in proper noun and common noun assignment.  
 With regard to first-syllable frequency, the measure was calculated from the CELEX 
database and reflects the combined frequency of all common nouns with that initial syllable. It is 
important to emphasize that proper names rarely occur within the database. Thus, proper name 
initial syllable values were obtained from common noun syllable frequencies.  This calculation 
procedure was consistent with prior studies (Farrell, 2012; Farrell & Abrams, 2014). It is not 
known whether first-syllable frequency values among common nouns are the same as first-
syllable frequency values among proper names. Therefore, it may be worthwhile for researchers 
to examine this question, either by employing a subset of proper names within the CELEX 
database or through other means. The implication for the current study is that the first-syllable 
frequency values for proper names may not truly reflect the syllable’s use among proper names.  
 Another recommendation for future research is to alter the wording utilized in the 
frequency and familiarity self-rating scales for common and proper nouns.  The self-rating scales 
were modified from Farrell (2012) and are potentially problematic as they conflate frequency 
and familiarity in the written descriptions ascribed to each point on the Likert scale. For 
example, on the 5-point familiarity rating scale, 5, which corresponds to “very familiar,” is 
described as “I hear and use the word regularly and could provide a clear definition of the word.”  
The use-related wording muddies the clarity of the familiarity content (i.e., that the participant 
knows the target well enough to be able to define it). The conflation of frequency and familiarity 
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in the rating scales did not appear to negatively influence the detection of frequency and 
familiarity effects, as both psycholinguistic factors contributed uniquely to explanation of the 
dependent variables in a number of models.  
This dissertation exclusively referred to the TDH as the theoretical framework from 
which to interpret outcomes, as it is the most developed model for explaining age-related TOT 
increases. Furthermore, the TDH offers an account of why TOT incidence is greater for proper 
noun retrieval relative to common noun retrieval. However, alternative explanations of TOT 
occurrence in aging have been proposed, such as the Inhibition Deficit Hypothesis (IDH; Zacks 
& Hasher, 1994). This hypothesis emphasizes the role of inhibitory processes in lexical retrieval 
– specifically in reducing competition from alternate words when selecting the intended target 
(Abrams & Davis, 2016). According to the IDH, TOTs occur because of blocked retrieval from 
competing alternates. Assuming that inhibition as a cognitive construct declines with advancing 
age, older adults experience an increase in TOTs due to reduced inhibitory skill relative to 
younger adults. Research has found little support for the IDH, as TOTs occur in older adults 
without the presence of persistent alternates. Even when inhibition performance is accounted for, 
Ouyang and colleagues (2020) found an asymmetric effect of age on TOT rates in their group of 
younger and older adults, such that the latter age group experienced more TOTs than the former 
age group. As well, Higby et al. (2019) did not observe an effect of inhibition on naming 
accuracy or response times in their group of older adults.  Future studies should continue to 
explore alternative accounts of TOT etiology in aging. 
 As mentioned in the statistical analysis of common nouns (refer to section 3.2.2), the 
minimum sample size for detecting a small effect was not met.  Therefore, the models presented 
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in that section should be carefully interpreted. Future studies should investigate the veracity of 
the effects in those models. 
4.9. Conclusion 
 
In sum, this study examined the differential influence of psycholinguistic features on the 
semantic and phonological levels of common nouns and proper names in a group of healthy 
older adults in order to understand the locus of retrieval failures for both noun types. The 
findings provide additional evidence in support of the TDH. The distinct semantic and 
phonological architecture of common nouns and proper names, as outlined in the TDH, directly 
relate to the likelihood of successfully accessing semantic and phonological representations for 
both noun types. Further, a novel contribution of this dissertation is the role that psycholinguistic 
factors such as frequency and familiarity have in modulating the likelihood of retrieval success 
and failure at both stages of lexical processing. The pattern of results indicates that a frequency-
related advantage in semantic and phonological processing favors one-to-one connections, which 
accounts for the observed overall benefit at both stages for proper names and at the phonological 
stage alone for common nouns. This research also pointed to a cue-related retrieval advantage at 
the semantic level for common nouns retrieved from picture cues that speaks to the architecture 
of common nouns: convergent connections are more efficient at extracting semantic content from 
visual content that tends to be less semantically-rich than verbal content. Current models of 
lexical retrieval, including the TDH, are underspecified as they relate to the interaction of 
semantic content obtained from pictures and definitions at both stages of lexical processing. 
Overall, these findings provide evidence that retrieval difficulties for common nouns and 
proper names are influenced by psycholinguistic properties, such as frequency and familiarity, 
that differentially interact with the unique semantic and phonological architecture of both noun 
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types. This research contributes to a growing body of literature that aims to characterize the 
overall representation of common and proper names in the semantic and phonological systems of 
the mental lexicon.
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Appendix B. Stimulus Set List Assignment 
 
  Sublist 1 Sublist 2 Sublist 3 Sublist 4 Sublist 5 Sublist 6 Sublist 7 


































































































































































Note. All numbers refer to word counts. Lists 1-5 were further divided into seven sublists. Each 
sublist contained both common and proper nouns. The “A” and “B” sets for each sublist 
represent the counterbalancing of cue type for all targets. Lexical items shown as a definition in 
the “A” set were presented as a picture in the “B” set. CN = common noun; PN = proper noun 
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Appendix C. Lexical retrieval task instructions 
 
 
In this survey you will see pictures and read definitions, and you will try to name the word 
being represented. After each picture and definition, you will also be asked if you 
experienced a tip-of-the-tongue state. A tip-of-the-tongue state is the feeling of knowing a 
word but being unable to retrieve it. You will then respond to three rating scales that 
determine how frequently you have used the word in your lifetime and how familiar you are 
with the word.  Frequency means how often you feel you use the word. Familiarity means 
how well you feel you know the word.  
 
Be sure to answer the questions as quickly and as thoughtfully as possible.  
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